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MY LORDS AND GENTLEMEN, 

Herewith I have the honor of 
laying before you my Geological and Mining 
Report on the Leinster Coal District, accom- 
panied by a Map and several Sections, I 
have also added Accounts and Plans of the 
most improved Methods of working Coal, 88 
practised in England. 

I hope the whole may prove acceptable 
to you, and beneficial to Coal Mining in 
Ireland. 

I have the honor to be. 
My Lords and Gentlemen, 
Your most obedient humble servant, 

RICHARD GRIFFITH, Jun. 

MINING ENGINEER. 

Dublin Society House, 1 
' May nth, I8I4. J 
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The Mines of Ireland liav^ hitherto been con* 
ducted on 8o rude and unscientific a systems 
that the ruin of those engaged in them has been 
cdmost invariable ; and owing to the dread of 
mining speculations^ which these failiu'es bavc^ 
pccaiHoiied« the internal trea»nres of Ireland r^ 
xnain unexploredf although there is scarcely a 
county in the Island, which does not exhibit in^ 
dications of valuable mineral productions* 

Various plans have at different times been 

suggested, to remove a dread so injurious to the 

' prosperity of the country, by introducing a i»- 

gular arrangement in the working of mine^ 

founded on scientific principles. 

Our celebrated countryman, the late Mr^ 
Kirwan^ laid a pr(^posal before GoVemift^nt for 

B 
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a mining board, similar to those, under whose 
guidance the German mines are conducted; 
but it was imagined, that the control, which this^ 
Board was intended to possess over all the mines 
in the country, would interfere too much with 
the property of private individuals, and could 
not be carried into effect, consistently with the 
freedom of the British Constitution- 

The late Right Honourable Charles Grevillc, 
the enlightened patron of mineralogical science, 
was also very anxious on this subject ; and, a 
very short time previous to his lamented deatb^ 
he addressed a letter to the Earl of Liverpool, 
pointing out the benefit, which Ireland would 
derive from a general examination of its mine« 
and minerals* 

It was, however, reserved for the Dublin So- 
ciety to make the first efforts toward improve- 
ment, by setting on foot accurate and minute 
mineralogical surveys of the several mining dis* 
tricts' of Ireland* 

Their first attention has been directed to 
the coal mines of this country, and the minera- 
logical examination of the Kilkenny, or Leinster 
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coal district, which is one of the most important; 
forms the subject of tlie following Report. 

When it is considered what vast sums of mo- 
ney have in almost every part of Ireland been 
expended, in searching for coal, where none was 
likely to be discovered, few will doubt of the 
benefit, which the coimtry must derive from an 
accurate examination of each particular district, 
that exhibits indications of that valuable sub- 
stance. Nearly the whole of the failures which 
have occurred, and certainly all those where 
fruitless searches have been made, have origi- 
nated in the fraud, or ignorance of the agents 
employed. Many common English collier's have 
at different times been imdted over to Ireland, 
to explore the country in search of coal ; and, 
as few places could be selected, which do riot 
exhibit some trifling appearances similar to those 
of a coal country, (any one of which is sufficient 
for a common collier to recommend the com- 
mencement of workings,) we need not be sur- 
prised at the number of trials, and consequent 
failures which have occurred. The most com- 
mon of these supposed indications are chaly- 
beate springs, wliich occur every where. They 
are met with very frequently throughout the 

B2 
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whole of the great limestone district of Ireland; 
which contains no coal, as well as in the cOal 
countries. Chalybeate springs can therefore be 
no indication of coal; 

■ ■ T 

Slate-clay either black, grey, or reddish grey> 
is another supposed indication of coal, and is 
certainly common in all coal countries, but not 
peculiar to them. This rpek is frequently found 
alternating with limestone, and particularly that 
Species called catp^, which occurs in the. neigh** 
bourhood of Dublin. .^ ' .:-[ 

This slate-clay contains balls of clay iron- 
stone, another supposed indication; and, as 
chalybeate springs are also met with in great 
number, the calp country contains three sup- 
posed indications of coal. These appearances 
haye been d.eemed quite conclusive in the eyes 
of many professed miners ; and at their recom- 
mendation trials were made in many places to 
the North and West of the city of Dublin, pax;- 
ticulariy at Castletown, and near Lucan ; and 
within this year by a gentleman close to the 
new Spa well, at Golden Bridge. * 

. * * • 

♦ At .the request of the prq^rietor I visited this qiiat^, 
and having examined it, was decidedly of opinion, tthat tl^ttce 
was no probability of finding coal thfere. 
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- Trials have also been made in vai ious parts of 
the county of Meath, and some pits have been 
isunk in search of coal, in a transition clay-slate 
country, near Newtown-ards in the county of 
Down, and in other places, merely because the 
ihAe was coloured blade, arising from the de- 
composition of some iron pyrites contained in 
it. In the trials near Newtown-ards, I have 
been credibly informed, that the colliers went 
jso far as to say they found coal, and certainLy 
tais&i some from the bottom of the pit, but it 
was as xxrtamfy taken down in the pockets of the 
eoUiers. This deceit has been practised more 
than once. It is unnecessary to enumerate here 
all tiie artifices that have been used, or the 
fruitless trials that have been made in search of 
coal in different parts of the country. It may 
be more useful lo describe the different rocks, 
which are usually found accompanying coal. 
!Fhey ^consist of altemations of sandstone^ slaty 
rmcMeom sandstoney or sandstone slate, slate-clay ^ 
ck^ ir<mst(mef and ^e<Uxy. Other rocks are 
Jiowever -met with oqcaaionafly, as lime-stone, 
porphyritic stone, ^and greenstone. 

The sandstone of the coal formation is com- 
posed of particles of siliceous sand of various 
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degrees of fineness, (demented together by a 
calcareous, or argillaceous paste. It fre<juently 
contains impressions of large reeds, and stems of 
trees, but they are merely impressions or casts 
oil the sandstone rock ; for no vegetable maltter 
remains. Sometimes however, impressions of 
the branches of large trees have been disco* 
vered, and then a coating of coal is frequently 
found, surrounding the impression, and occupy- 
ing the place of the bark. Coal sandstones are 
frequently micaceous; they sometimes divide 
into thin beds, and are used as flags. The Carlow 
flags are of this species. The hardness and 
compactness of sandstone differ very much in 
different coal districts. The sandstone of most 
of the coal fields of England, and Scotland, ig 
found to be a cheap, durable, and ornamental 
^uilding stone. The sandstone of the Leinster 
coal district is so extremely hard, and untracta- 
aMe under the hammer and chissel, that no use 
is made of it, except in the roughest buildings. 
This is to be regretted, as sandstone is superior 
to limestone for building, m as much as it doeg 
not attract moisture in the same proportion. 
The usual colour of sandstone of the coal for- 
mation' is yellowish grey, which passes into 
white ; it is sometimes smoke-grey, and rarely 
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dark brown or red. The sandstone of the 
English collieries is generally yellowish grey ; 
with us it is smoke-grey. Red sandstone occurs 
in the collieries of the county of Tyrone. At 
the Kilkenny collieries, sandstone is called rock, 
as grey rock^ &c. to distinguish it frpm slate 
clay, which is th^re called slate. At New- 
castle upon Tyne, it is called post, as white 
post, grey post, &c- and in Scotland free- 
stone^ or rtone^ simply. 

Slaty micaceous :$and$tone, is a rock interme- . 
diate betwjeen sandstone and slate day, and par- . 
takes of the characters of both. It is composed 
of particles of 9and, cemented by an argil- 
laceous paste, which predominates. It fre- 
quently presents a stratified appearance, from 
its being divided into laminae, some of which 
contain more sandy particles than the other^ 
and are of a different colpi^. 

Slate-clay is .usually the most abundant rock 
of the coal formation. It is a dull earthy mi* 
neral, which easily divides into thiu laminae or 
flakes. It decomposes rapidly, when ei^posed 
to the atmosphere. Its colour varies from black 
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to bluish black; sometimes it is grey, wid 
rarely reddish. This rock often passes through 
the several gradations of slaty sandstone into 
sandstone, that is, the same bed is found ia 
one part to be composed of slate-clay, and in 
another of slaty sandstone, and in a third of 
sandstone. 

^late-clay is Sometimes so compact that it re? 
sembles jasper. In the Kilkenny coal district, 
instances frequently occur of its passing, by in- 
sensible gradations, from soft slate-clay into 9, 
siliceous slaty rock, resembling Ly^ian stone. 
This gradation is frequently visible in that dis- 
trict, near the junction of the limestone with^tha 
rpcks of the coal formation. Slate clay frei^uent- 
ly contains impression^ of a great variety of ve- 
getable substances, principally of fetns, and 
sometimes of aquatic plants. These impression^ 
lie horizontally in the direction of the strata. 

Mr. Jameson ♦ says, that in the coal formation 
all petrifactions of small plants and reeds are 
found in this position 5 but that the larger ar- 
borescent plants often stand erect, with their 
stems filled with the substance of the superin- 

♦ Mineralogy, third volume. 
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cunibent stSrata^ v.hich seems to intimate, that 
thoeae itsms are in ti^eir original positipn. 

< llabd) in his *^ N^tt^ral History of Nassau/' 
mentions, thf^t he saw a petrified v^etable stem 
riae^fyrty feet through rodks of the coal forma- 
tion, and that the stem was one foot in diameter 
at*one of its extremities, 

. day ironstone is generally fo^ind interstra* 
tified witii slate clay, either in flattened sphe- 
roids detached from eac^ other, or in b^, 
which: frequently are only two or three inches hi 
ti^kness, arid rarely exceed six inches. Tliis 
sabstance increases in weight, in proportion to 
ik^_ quantity of iron it contains. Its hardness 
is not great; it may easily be scratched by a 
knife. Hie fracture is conchoidal in every 
direction, and colour bluish black of various 
shades. Nearly the whole of our English iron 
is made from this substance, which sometimes 
contains 30 per cent, of iron, but rarely more 
than from SO, to 25 per cent. 

Fire-clay is a substance, which has received 
no J)articular mineralogical name. Its colour is 
srrev of various shades, but. usuaUv lifirht smoke- 
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grey. It is very soft, and its fracture is earthy. 
This substance generally contains vegetable im- 
pressions ol^ rushes, reeds, and other aquatic 
plants. I have given it the name of ^re-cfay, 
from its being used, when decomposed by ex- 
posure to the air, and ground fine, to make 
bricks or crucibles, which will stand the in- 
tense heat of our glass-houses and other fur- 
naces. It is usually met with in the coal series, 
immediately below the coal. On this account, 
it has received the name of coal sill, or seat, at 
the Kilkenny collieries. In England it is gene- 
rally called tfull by the coUiers, which name is 
also given to slate-clay. Fire-clay is found in 
great quantity, and of very superior quality^ 
at Stour-Bridge in Woifcester shire, and from 
thence it is exported all over the British em- 
pire, and to India and America. The fire-clay 
met with below the different beds of coal in the 
Leinster coal district, is so similar in its appear- 
ance,and quality, to the fire-clay of Stour-Bridge, 
that I was induced to tnake trial of it in the 
intense heat of a glass-house furnace ; which it 
stood so well, that it was judged by all who 
witnessed the experiment, to be equ^, if not 
superior to the Stour-Bridge clay. It is to be 
hoped) that this natural advantage may not be 
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much longer, neglected, but that we may soon 
be able to supply ourselves^ and even vie with, 
our neighbours in the exportation of this very 
useful substance. 

These five rocks, viz. sandstone, slaty sand- 
stone, slate-clay, clay-ironstone, and fire-clay are 
met with in all coal districts. We shall now 
consider those rocks, which occasionally occur 
interstratified with them. 

The limestone of the coal formation presents 
a dull earthy aspect. It is usually of a brown- 
ish or bluish grey colour, and frequently con- 

* 

tains vegetable organic remains. Limestone of 
this species occurs in several coal fields in Scot- 
land ; particularly near Paisley, and in the neigh- 
bourhood of Edinburgh. It also occurs in the 
bituminous coal strata of the county of Antrimr 
and in other parta of the North of Ireland. Por^ 
phyritic stone and green-stone are of very rare 
occurrence in coal districts ; neitlier of them 
have hitherto been discovered in Ireland, inter- 
stratified with rocks of the coal formation ; but 
green-stone has been met with in some of tho 
Scotch coUieries. 
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Coal strata do not appear to have any deter- 
minate order ; the rock which forms tlie ro(^ 
being as often sandstone as slate clay. It some- 
times even happens, that the same bed of coal is 
covered in one part by sandstone, and in ano- 
ther by slate clay. In the Leinster coal district^ 
(as I shall in future denominate the coal district 
of the counties of Kilkenny, Queen's county, 
and county of Carlo w,) slate clay is usually 
found to be the roof of the coal, and fire-clay 
the substratum in every instance, but one. This 
remarkable exception will be dwelt upon in its 
proper place. In examining the rodcy bed of a 
stream, or a j>recipitQus cliff, in seantch of coal, 
tlie greatest ^tention should be paid to the ap- 
pearance of fire*clay, which is generally £»ind a 
certain leader to a bed of coal, either thick or 
thin. In places <tf this de^ription ^the coal is 
rarely to be sieen, having been decomposed, iind 
washed away at the ^dge ; »nd the roof of the 
coal, whether sandstone or slate day, is found 
in contact with the floor or fire-clay. Care mtist, 
however, be taken not to confoitnd decomposed 
light blue slate clay, with fire-clay, as the exteTr 
nal characters are very similar, and very difficult 
to be distinguished by an inexperienced oye. 
The difference, however, may be ascertained 
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witli certainty, by subjecting port of the doubt* 
ful substanc^ to a white heat, when the decom- 
poised slate^tlay will assume a red colour on 
coolings and the fire-clay will become white, or 
yellowish il^hite, and extremely liard. If the 
heat applied be strong, the fire-clay will be ' suf- 
fi4te»tly hard to scratch ^ass. 



OF THE COAL DISTRICTS OF IRELAND. 

if we except the Leinster district, my know- 
ledge of the coal districts of Ireland is as yet 
veiy limited. And, though each in its turn will 
fbrta the subject of a separate Report, I think it 
righl to diu'W attention to them in this place, by 
glti^ ;3M^ general informatiooi as I possesSi 
ir^s^^e^iifg^ their idtuation and circmnstanoe^ 

€!daf lii» been discovered in more or less qiian^ 

fiSCy in seventeen counties * of Ireland ; but I 

r^ - 

^ The cooBtieB . ftre, Antrim near Balljcastle ; Donegal 
north' of Mount Charles; Tyrone in the Ulster coal district, 
and at Drumquin; Fermanagh, north continuation of At 
Commnght coal district, and at Petigoe; Monaghan near 
Carrickmacross ; Cavan near Belturbet; Leitrim and Ros- 
common in thci Connaught coal district; WesUneath near 
Athlooe; Queen's comity, Kilketti^ and Cariow, in tht 
Leinstor cod district; Tipperary, continuation of the same; 
and Ckurcy Limerick, Keny, and Cork, in the Munster coal 
district. 
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believe the island contains but four princi] 
coal districts, viz. the Leinater, the Mimsfa 
the Connaught, and the Ulster. The two fi 
mer contain carbonaceous or stone coal, * a 
the latter bituminous or blazing coal. 

The I^inster coal district is situated in t 
counties of Kilkenny, Queen's county.and cor 
ty of Carlow. It also extends a short distan 
into the county of Tipperary, as far as Kil 
naule. This is the principal carbonaceous c( 
district. It is divided into three detached par 
separated from each other by a secondary lira 
stone country, which not only envelopes, but 
continuation ps^ses under the whole of t 
coal district; a fact, which was indisputab 
though accidentally, proved by the Grai 
Canal Company, who sunk a pit .throuj 
eighteen yards of black slate-clay, and flin 
slate, into the limestone in search of coal. T 
Leinster coal district is therefore of subseque 
formation to the limestone. 

It has been asserted by some philosophei 
that this coal district belonged to the' transitu 

* Slat; GlanU coal of Werner. 
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rocks of Werner ; and if so, the great limestone 
district of Ireland must be considered as transi- 
tion * limestone. There are however strong 
grounds for believing that this is not the case. 
First, it certainly overlays the grey wack6 coun- 
try of Kildare, between Rathcoole and Kilkea 
Castle ; and along the junction, masses of coarse 
gained red sandstone are visible at the surface, 
but I never found any in situ in the whole line. 
However, the detached masses, which are found 
along the line of junction, and in no other place, 
prove that the native bed of the sandstone rocjc 
must be near the edge of the grey-wack6 country, 
and it is most probably interposed between it 
and the limestone. That the limestone does 
actually lie above the sandstone in some places 
is certain. It may be seen at Castlebar, and in 
other parts of the county of Mayo. And as 
tiiere is no interruption in the limestone country 
between Dublin, Castlebar, and Kilkenny, it is 
consequently similar in these places. 

From the position alone of the limestone, it 
might be determined to belong to the flcetz or 

* The terms Primary, Transition, Secondary, Formation, 
<&c. &C. have been adopted as words in common use, but in 
this Report no theoretical signification is meant to be implied 
by them. 
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horizontally stratified rocks ; but, as an additi- 
onal proof, the characters of the limestone itself 
are different from those attributed to transition 
limestone, as the stratification of the for- 
mer is for the most part nearly horizontal, 
and the rock contains irregular beda^. and inxt 
mense quantities of rounded masses of Lydiaji 
stone, much resembling the nodules of flint cOtt^ 
tained in chalk beds. 

This rock also contains petrifactions. i|i 
profusion, as mai^epores, hellecites, archites^ 
entrochites, &c. From these data then, we jnay 
conclude, that the great limestone valley of Ire- 
land is composed of ytefc, not transition limer 
stone, and consequently, that the coal strata, in- 
cumbent on it, cannot belong to the transition 
series. These observations may appear ottt of 
place in a practical work ; but the first «tep to^^ 
ward the general improvement of mining tnusf 
be to diffuse a knowledge of the geology of the 
country ; and the more accurately, and scientifi- 
cally we commence, the more perfect and satis- 
factory will be our conclusion. 

The Munster coal district occupies a consider- 
able portion of the counties of Limerick and 
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Kerry, and a large part of tlie county of Cork, It 
is by much the most extensive in Ireland ; but 
as yet there is not sufficient information reqpect^ 
ing the number, extent, or thickness of the beds 
of coal it may contain. 

Coal and culm for near a cqntvry have beeu 
been raised in the neighbourhood of Kanturk jn 
the county of Cork. At Promagh colliery I 
understand the work has b^en carried on to a 
very considerable extent, and its annual sup- 
plies of coal and culm have materially contributed 
to the agricultural iniproveinent of an immense 
extent of the great maritime and commercial 
counties of Cork and Limerick, which must 
other wise have continued neglected and unre- 
claimed. 

Many circumstances combine to make the exa- 
mination of this district of peculiar interest and 
importance,— and as a recent application has 
been m^e by the Cork Institution to the Dublin 
Society, to aid the undertaking, it is probable that 
this immense district will shortly be minutely 
explored ; from all that has been ascertained it 
is very clear that the dip of the beds and the 
quality of coal differ materially from those of 
the Leinster district. In the Munster district 
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the beds run east and west, and dip to the south, 
forming an angle of forty-five degrees. In the 
Dromagh coUiery, where all the beds which have 
been discovered have been successively and in 
general successfully wrought, four beds incline 
on each other, and at no greater distance than 
, -200 yards. The first of these beds is a three feet 
st&iie-coal, and is the leading bed. AU faults^ 
checks, and dislocations, similar to those which 
are discoverable in this bed, are in general to be 
encountered in the other three; the names of 
the four beds are, the coal bed ; this lies furthest 
to the north ; the rock-coal ; so called from its 
being comparatively of harder quality than th« 
other beds ; the bulk bed ; so called from its con* 
tents being foimd in large masses or bulks ; and 
Bath*s bed ; so called from the name of a cele- 
brated English miner, by w^hom it had been 
many years ago discovered and worked; ih% 
coal bed consists of three feet solid coal, and ig 
not sulphureous j the rock-coal, is nearly of the 
same tliickness with the leading bed, but is 
very sulphureous, and having the soundest rooR 
is the most easily wrought. The other beds are 
of the cidm species, but of peculiar strength. 
Each barrel of culm has been ascertained to bum 
from nine to ten barrels of lime. The bulk bed 
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forms immense bulks and masses of culm, in 
which the miners have frequently been imable 
to retain the ordinary directions of roof and seat. 
No work has been undertaken in the Muns- 
ter coal district to a greater depth than 80 
yards. The present work at the Dromagh col- 
liery is at that depth. It is heavily watered, 
^nd consequently expensively wrought. The 
quality of the coal and cuhn improves as the 
work descends. Mr. Leader, who is the pro- 
prietor of the Dromagh colliery, has kindly 
communicated to me all the surveys and re- 
ports, which, from time to time, have been re- 
ceived from the persons who have inspected 
and directed the works. The peculiar proxi- 
mity of the beds, and the extraordinary di- 
versity of their contents in tlie Munster dis- 
trict make the minute examination of this coal- 
field erf deserved interest and importance to tliis 
country. The time I trust is not remote, when 
the great coal field on the left bank of the Black- 
water will be found to contain mineral treasure 
altogether inexhaustible, and by the liberality 
of Parliament, and the judicious arid patriotic 
exertions of the Directors of Inland Naviga- 
tion, fully adequate to all purposes of domestic 
convenience, and of national utility. 

c 2 
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The Connaught coal district stands next in 
Qrder, of vdue, and importance, to the Leinster 
and Munster, and possibly may be found to de» 
serve the first place, when its subterranean trea- 
sures shall be explored. At present nothing is 
known, except, that the outer edges of several 
beds of coal have been observed, but th^y have , 
not been traced to any distance ; so that their 
extent is by no means ascertained. The coal is 
of the bituminous species. This coal is parti- 
cularly adapted to the purposes of iron works, 
foundries, &c. &c. ; and the grey pig iron mad© 
at the Arigna iron works is among the very 
best smelted in the Empire. Lough Allen, 
the source of the River Shannon, forms a basin 
in the midst of this great district, which on this 
account appears to be formed by nature for in- 
dustry and commerce ; but the navigation has 
been neglected, and is at present in such a state^ 
tliat none but boats of trifling burden, can ply 
on the river, between Lough AUen, and Lanes- 
borough. However, the Directors General of 
inland navigation in Ireland are at present em- 
ployed in completing the Royal canal, between - 
Coolnahay and Tarmonbarry on the river Shaja** 
non ; and it is to-be hoped, that they will at the 
same time complete a navigable communication 
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between Lough Allen and the Shannon; and. 
repair and improve the navigation of that nver 
downward to Lanesborough. This would be 
a sufficient inducement to the proprietors <^ 
coal in the neighbourhood of Lough Allen to 
open their works to a considerable exteiit, as 
they could not fail of having a very large de- 
mand for their produce, whenever the naviga^ 
tion between the lake, and the Shannon, shall 
be completed. 

The Ulster coal district is of trifling import? 
iiince, when compared with the fbregoiljg. It 
commences near Dungannon, in the coimty of 
Tyrone, and extends in a northern direction to 
Coal island, and in continuation to the neigh? 
|>ourhood of Cookatown. No beds of coal 
worth working have hitherto been discovered 
between Coal island and Cookstown, but cer- 
tainly the coal strata extend there. The prin- 
cipal collieries are at Coal island and Dimgan- 
non. 13ie coal of this district is bituminous. 
I understand that indications of coal have 1)een 
observed at Drumquin, in the county of Tyrone, 
and also at Petigoe to the north of Lough Erne. 
Possibly the coal formation may extend ficom 
the neighboi^urhood of Cookstown, westward to 
the north of Lough Erne. 
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Besides the foregoing principal coal districts^ 
there are others of less consequence. Bitu« 
minous c0al has been found in the neighbourhood 
of Beltiirbet, in the county of Cavan, and at the 
collieries of Ballycastle, in the county of An. 
trim ; but the Antrim coal district is not very ex. 
tensive. These collieries have been wrought for 
a number of years. The coal is of a slaty na^ 
ture, and greatly resembles both the coal, and 
the accompanying rocks, which occur in Ayr- 
shire; and probably they belong to the same for* 
mation. A very extraordinary discovery was 
made at these collieries about the year 1770. 
It is thus described by the Rev. Dr. Hamilton, 
in his Letters on the North Coast of the County 
of Antrim. " The miners in pushing forward 
an adit or level toWard the bed of coal, at an 
unexplored part of the Ballycastle clifi; unex- 
pectedly discovered a passage, cut through the 
rock. This passage was very narrow^ pwing 
to incrustations formed on its sides. On be-, 
ing sufficiently widened, some workmen went 
through it. In minutely examining this subter- 
r9,nean wonder, it was found to be a complete 
gallery, ^ich had been driven forward, many 
hundred yards, into the bed of coal ; it branch- 
ed out into S6 chambers, where coal miners had 
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carried forward their works; these chambers 
were dressed quite square, and in a workman- 
like manner ; pillars were left at proper inter- 
vals to support the roof; and in short it was 
found to be an extensive mine, wrought by a 
set of people, at least as expert as those of th^ 
present generation. Some remains of the tools, 
and even of the baskets u^^ v^^ the works, 
were discoyeredt but in such [a decayed state, 
that on being touched they fell into pieces. 
Some of the tools appear to have been wood 

thinly shod with iron. 

«■■..•'•■'■•/■ . « 

The great antiquity of this work is evident, 
from the fact, that there does not exist the most 
remote tradition of it in the country j but it is 
more strongly demonstrable^ from the sides and 
pillars being found covered with sparry incrus- 
tations, which the present workmen do not ob- 
serve to be deposited in any definite portion of 
time. 

The whole of the coal districts, which, as far 
as I know, occur in Ireland, have now been 
mentioned. Trials have, however, been made 
at Slane on the river Boyne, and also in the 
neighbourhood of Balbriggan and Rush. These 



triah were hiywever on the e^e of the district* 
near the junction of thfe litniertoiie. If the 
couhtry icbntaih coal, it will more probably be 
fotind in the interior lihian on the edge of the 
district. From thiis brief accotmt of the coal 
5ifetricts it iappears, that very extensive tracts of" 
c^\ country exist in Ireland ; bfit none, if we 
. exc€?pt the Leiniter district, have been examrn-r 
ed-; yet the Munster coal diistrict is in extexit 
greater than any in England, and may pro- 
bably contain inexhaustible beds of coal, 
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LEINSTEn COAL DISTRICT^ 



TJIE LeinstOT coal district i^ situated in the 
soath-eastem branch of the great limestone dis- 
trict of Ireland, and the coal strata rest Upon 
the limestone rock. This district of coal occu- 
pies sm^ portions of the Queen's county, and 
the counties of Carlow, Kilkenny, and Tippe- 
lary. It is divided into three distinct parts by 
Umestone rocks, which rise from beneath the 
eoal Btrs^. 

Nearly the whole of the coal, that has been 
hitherto discovered, or that I have been able to 
trace, is contained in the eastern and most ex- 
tensive division ; toward which my attention 
has consequently been particularly directed. 



This part of the coal district is bounded on 
the east, west, and south, by two great rivers, 
the Barrow and the Nore, which run immediate- 
ly at the base of the colliery hills. The Barrow 
is navigable from Athy, where it joins the 
Grand Canal to the sea, below Waterford. The 
navigation of the Nore is of little use in its pre- 
sent neglected state. 

The general appearance of the coal country, 
when viewed from a distance, is that of a very- 
steep ridge of high land, running in a direct line 
many miles, rising from 800 to lopo fept above 
its base, and apparently flat on the sumipit. It 
preserves this character on every side, But 
when viewed from the eminence itself, it resem- 
bles a great barren table land, rising precipi- 
tately above a flat and highly cultivated country. 

It has already been observed that the coal 
country is surrounded by, and rests upon lime- 
stone. This limestone exhibits some remark-^ 
able appearances in the neighbourhood of the 
coal strata. It is not meant to theorise ort these 
appearances, but as they are uncommon facts, ^ 
brief description of them may be useful. 

The most important are the great dislocatious* 
which have evidently taken place at, and near^ 
the point, wliere the coal strata cover the lime* 
stone — ^the parallel disturbance in the coal stra- 
ta, and the apparent change in their nature; 
the occurrence of irregular beds and veins of 
brown spar rock (siderocalcite of Kirwan) tror^ 



Versing the limestone, and frequently contain-* 
ing angular fragments of it, which have been 
detached from the rock; and lastly the vast 
caVes of limestone, which occur near the point 
of junction of the calcareous and coal strata. 

In examining the limestone strata on any 
side of the coal country, the appearances are 
so similar, that a description of one part will 
give a perfect idea of the whole, We may se- 
lect therefore the lim^tone valley between the 
granite country, two miles to the ^ast of the 
town of CarloWi and the coal coimtry two miles 
to the west. Th^ limestone valley is only four 
miles broitd at that point, and on this account it 
has been chosen as the line of the great east 
and west section (No. 2.) which ounprehends 
in a small e:^tent a granite, lin^estone, s^nd coal 
(jountry. 



PESCRIPTION OF THE LIMESTONE 

VALLEY. 

At the base of Brown's hill, two miles to the 
«wt of the town of Carlow, the granite country 
is covered by stratified siliceous limestone, dip- 
ping 609 west of north, at an angle of 10? from 
the horizon. The colour of the limestone is 
light greyish blue. It contains numerous petri- 
ikctions, chiefly of bivalve shells, and bums into 



Hm^ v.ith great difficulty. The anal vsis of it i« 

Carbonate of lime 95. 

•Silica ^th a tinge of iron... 4.50 
Carbon 0.50 



100, 



The Gratification is quite regular between 
the granite country and Carlow ; but the colour 
and character of the limestone change, as the 
beds accumulate, or as they are further removed 
from the granite. Halfway between the junc« 
tion of that rock with the limestone, and the 
town of Carlow, the colour of the limestone is 
dark blue, and madripores are visible, but rare« 
It any other petrifactions. The bed» in this 
part are extremely vesicular, and the numerous 
cavities are coated by a series of difierent fos- 
sils ; that next the limestone is generally calca- 
reous spar, which is covered by crystallised si- 
derocalcrte or bro^Ti spar, from which numer- 
ous rock crystals rfioot in every direction. 
Sometimes crystals ' are found detached, having 
the prism and both pyramids quite perfect. 

On approaching to Carlow the limestone be-; 
comes more siliceous, and of a still, deeper co- 
lour. In the quarries at the town, the colour is 
btock, and the texture fine-grained ; and it is 
cut and polished, and used for chimney pieces^ 
which are similar to those of Kilkenny ; but^ as 
the rock is not quite so close-grained, the lustre 



of the polished surface is less striking. TJie 
limestone to the west of Carlow is of a lighter 
colour, and much purer, than to the east. In 
the western quarries, for the first time, Lydian 
stone makes its appearance in quantity, both in 
irregular beds, and round nodules. Tlic lime- 
stone becomes still lighter in colour, and finer 
in quality, as we ascend toward the base of 
the colliery hills. Some specimens of it, from 
the highest quarries, were found to be compos- 
ed solely of carbonate of lime, with a trifling re- 
siduum of carbon, less than one quarter per 
cent. The number of petrifactions in the up- 
per quarries is immense ; they consist chiefly 
of madrepores, encrenites, trochites, camites, 
pectinites, hellecites, mitillites, &c. &c. 

On approaching the point, where the coal 
strata join the limestone, the stratification is 
generally disturbed ; and the rock, from being 
solid and compact in its nature, becomes shivery, 
2tnd breaks into indeterminately angular frag- 
ments of small dimensions. The quantity of 
Xydian stone is greatly encreased ; the actual 
j)oint of contact of the limestone and coal rocks 
is rarely visible, owing to the great* disturbance 
^^nd dislocation of the strata. At Spring-hill, 
t:wo miles to the west of Carlow, this shivery 
limestone is covered with about thirty feet of 
Xydian stone, arranged in very thin beds^ which 
X^arely exceed two inches in tliiekness. The 
stratification undulates and varies so much, that 
it is almost impossible to tpac^ it. The Lydian 
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iAone appears to pass into slate clay, and cer- 
tainly no division exists between them. Sped- 
inens may be easily collected, forming a perfect 
transition from the liydian stone, with* large 
conchoidal fracture in every direction, passing 
through a bed of indurated slate, (which has an 
earthy conchoidal fracture, and rings when. 
struck) to the perfectly soft black slate clay 
which succeeds. These appearances are more 
or less striking in different places. They are 
peculiarly evident to the south of Spring hill, 
and at the limestone quarry to the south of Old 
Leighlin. In the latter place the Lydian stone 
contains numerous siliceous petrifactions. The 
disturbance of the limestone and the coal strata 
are also very visible at this quarry, twenty yards 
from the junction of the limestone, dips SS"^ E. 
of N. at an angle of lOS from the horizon ; ap- 
proaching close to the hill, the angle of the dip 
encreases to 20S. ; at the junction, or where 
the limestone is covered by flinty slate, to 40?. 
However the stratification is not regular for ten 
yards in any direction. The dip of the coal 
strata on ascending the hill is at first equal with 
that of the limestone and flinty slate, but it 
gradually becomes flatter, and at the summit 
the inclination does not exceed six degrees from 
the horizon. 

The succession of rocks, visible at Old Leigh- 
lin, is as follows, commencing at the bottom of 
the quarry, aud ascending. 



FEET- 

. Dark bluish grey limestone 10 

2* Irregular black Lydian stone, containing 

siliceous petrifactions 2 

3. Xight grey limestone, (shivery in the 
beds, the uppermost contain Lydian 
stone) 20 

4. Lydian stone, containing numerous sili- 

ceous petrifactions 3 

5. Flinty slate, in very thin beds, the upper- 

most of which graduate into slate clay, 
and contain balls of clay ironstone of 
a dark blue colour SO 

6. Sandstone flag 200 

This rock continues to the summit of the 

Ml, where it varies very much in quality, and 
passes, from hard sandstone, into soft micaceous 
flag which divides into thin laminae, from one 
inch to one tenth of an inch in thickness. 

Beside the irregularities above described, 
beds of brown spar rock * are frequently met 
^th near the point exjunction of the limestone, 
.4 and the rocks belonging to the coal series. Ex- 
amples of this nature are more frequent on the 
^withem and western boundaries of the coal 
district, than on the northern and eastern. At 



* Brown «par (the siderocalcite of Kirwan) is described, io 
^tifiatiffet on mineralogy, as a simple mineral which is usual- 
ly bond in veins, but I believe no mention has hitherto been 

'^ofiti occurring in vast beds interstratiiicd with lime- 
stone; 
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Jenkinstown, and to the north-west of it, tlie 
brown spar rocks occur very frequently, in gre^t 
quantities, particularly at Tullyglass. At this 
point the strata dip north at an angle of 7** 
from the horizon. The section visible , is as 
follows : First light blue limestone, then brown 
spar rock, which varies from greyish blue to a 
yellowish white. This rock is highly crystals 
line, and frequently contains madrqpores, but I 
never observed any other species of petrifac^ 
tion. The brownspar is covered by flinty slate, 
over which is a perpendicular cliff, of yellowish 
brown sandstone of a shining lustre, which when 
struck, flies into small angular fragments, gene- 
rally of three sides only. The face of the rock 
frequently assumes a columnar appearance^ and 
many of tliese three-sided columns, (if I may so 
call them) are three or four feet long, and six 
inches. broad on each of the faces. The pecur 
liar character, and remarkable appearances of 
the brown spar rock are not so clearly exhibited 
near the junction of the calcareous and coal 
strata, as in some places a shoil distance from 
them. The calcareous cliffs on the north side 
of the river Nore, between Kilkenny and Ben> 
net's Bridge, are well worthy of attention, w^ 
they bring to light some curious facts. The ac-' 
companying sketch (Plate I.) of their general 
appearance, will serve more clearly to elucidate 
the following description. 
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The first rocks visible are the limestone quar- 
ries at Sign, close to Kilkenny^ In these 
quarries there are five beds of limestone» each 
about five feef thick. They increase in dark- 
ness of colour and fineness of grain, in propor* 
tion to their depth. They dip to the east. Be- 
low the quarry, near the bank of the river Nore, 
there is a cliff of brown-spar rock, which covers 
the limestone. The beds seldom exceed two 
feet in thickness* The colour of the upper beds 
in the cliff is- yellowish white, but the lower are 
of a dark greyish blue colour, and contain ma- 
drepores. In one part of the lower bed, an ir- 
r^ular junction of the limestone with the 
brown spar rock is visible, the latter resting on 
the former, but not adhering to it. The brown 
9par i*ock extends a considerable distance down 
^e river, but it is visible only at intervals, be« 
ing covered with clay and graVel. Below the 
mills there is a low cliff of this rock ; the bedtS 
dip to the east, and are evidently a continuation 
of the first cliff. Three quarters of a mile fur- 
ther down the river, Umestone rocks appear form- 
ing a crag about eighty yards long. The dip 
here is west, and from this change we may con* 
dude that the limestone rocks form a basin, the 
centre of which is filled up with brown spar, as 
represented in the accompanying section. 

Tliis supposition is strengthened by the fact 
that the limestone does undulate in the cK£&f 
on the south side of the river, between Archer's 

D 
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GrOve and Kilkenny, Lower down, though 
liot exactly at the edge of the river, the lime- 
Stone agaiii dips east, and covered with brown 
spar, which Extends to the marble miUs. At 
this point the limestone again appears dipping 
West, and evidently passes under the brown 
s{>ar. Below the marble mills, the limestone 
extends for a quarter of a mile, and forms- a 
perpendicular cliff. As it approaches a -little 
valley, the rock is covered with limestone gra- 
vel, but certainly extends as far as the valley, 
and there ends abruptly. On the, opposite ade^ 
brown spar rocks commence, alid (x>ntipue for A 
tofisiderable distance in regular beds : this t^ 
gularity is at length interi-upted by immense 
fnas^es of limestone being found enveloped m the 
browti spar rock» These masses are so latgc^ 
that the stratification still remains, although tK^ 
extremities and edges are much $hivered and 
broken.--See Sketdi Plate, No* !• The whole 
cliff is however quite solid, and the brown spar 
appears to have insinuated itself into all the cfe^ 
vices iind fractured parts of the lim^one. Be* 
j:ondthe extremity of the last included mass of 
limestone, the brown spar forms an irregular 
Vehi, between the included mass, and a cliff of 
limestone, which commences on the lower side. 
This vein (if it may be so called) is complet^y 
united and continuous with the beds of brown 
spar, both above, and below the included mass 
of limestone. 



'Below thisT extraordmary place the cliff iin 
composed of regcilarly stratified iifiiestoxie» for 
one hundred yards in length, when it is trarersed 
hy an ihr^ular vein of brown spar, running 
nolrth easit, and dipping touth east. A short 
distaM^e i beyooEid is ' a second vein, containing 
much caU^suremis spar, md some small angular, 
fragments' of limestone ; and afterwards the 
Iktt^tone cliff is traversed by a third vein of 
brown / spar, • similar to the ^rst. Beyond this 
vein, the limestone cUtf remains tmdisturbed for 
a quarter of a mile, and then ends abruptly at a 
naftow glen, forming a perpendicular eliff. On 
die o^[iposdte side of the gleiH strata (thrown spar 
commence with equal abruptness, and continue 
without interruption to Bennetts Bridge, where 
they are covered by hillocks of limestone gra- 
vel. Them latter beds of brown spar dip 80^ 
wcfit of ncolh ; the colour varies from brownish 
red to reddish white. The mass is extremely 
codipact, and highly crystalline when fresh l)ro- 
ken; but when exposed to the atmosphere the 
surface generally decomposes. 

■ The abruptness with which the limestone and 
l^own spar tocks end and commence, is obs^rv* 
able in many places in the neighbourhood <£ 
Kilkenny, as well asrin those I have mentioned ; 
and where it takes place, these rocks are gene* 
rally separated by a deep and narrow glen* Per- 
hapsr the most remarkable example of this fact is 
at Coolgrany, four miles south east of Kilkenny. 

d2 
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At this place there is a deep glen running south 
from, the colliery hills, it is bounded on the 
east and west sides by . perpendicular cliS^ 
which resemble each other so much both in the 
thickness and genial character of the beds, 
that without furth^. examination it might na- 
turally be concluded, that at some period^.a 
torrent of water had carried away tiie rocksi 
that originally filled up the space • between the. 
clifls. On nearer inspection, however, it wiU be: 
found that the rocks on the west side are com^' 
posed of brown spar, and at the east of blue 
limestone. The strata on each side dip 30*^ 
east of north at an^ angle of 10^ from the hori- 
zon. 

The third, but perhaps the most remarkable 
phenomenon that is met with in the limestone 
country, is the frequent occurrence of caves of 
various sizes, in the limestone, close to the 
point where the coal strata cover that rock. The 
caves of Dunmore and Clopooke, the one situ- 
ated to the south and the other to the north of 
the coal district, are among the most extra- 
wdinary in the empire. Considerable streams 
of water flow out of the cave at the Peak, and 
others in Derbyshire, which are also in lime- 
stone* Many haVe attributed their origin to 
the constant friction of the water, but no wa-. 
ter issues from the caves of Clopooke and Don- 
more. Those of Clopooke are on : an elevated 
situation, are very numerous, and are generally 
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in the form of long and narrow passages. Ap- 
proaching the cave of Dunmore, you descend 
into a deep» circular, open cavity, at the bottom 
of which you descry the rude but magnificent 
entrance to the cavern. 

Without theorising on any of the &cts above 
described, we may fairly draw this general con- 
clusion, that gr^t convulsions have taken place 
At some period in the neighbourhood of the 
3L<einster coal district, which have not only 
aused great irregul^ty in the stratification of 
lie exterior boundary, but also throughout the 
hole of the interior of the district. 



JESCRIPTIOK OF THE PRINCIPAL DIVISION OF TH^ 
LEINSTER COAL DISTRICT. 



The largest and most important division of 

the Leinster coal district, is 15 miles long, bei 

t^ween Timahoe, on the north, and Kellymqunt 

on the south ; and 1 1 miles broad, betweeq 

Ballickmoyler on the east, and Ballyrag^et pii 

the west. 

It has already been mentioned that the dis^ 
trict is surrounded by limestone, which inclines 
Of dips on all sides toward the coal country, 
^ that the coal strata rest on the limestone, 
^ dip conformably with it*. 
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The character of the interior of the coo^ 
country is wild and drear}-, the greater part b^' 
ing uncultivated, And nearly uninhabited. T^ * 
surface is very uneven, and the hills of the 
tenor, though less elevated, are simflar in a; 
pearanoe to those which compose the outwa^*^ 
boundary ; being foimed into steep, straight a 
long ridges, which arp nearly flat on the s 

mits. 

Tlie soil on the surface is generally compos 
of stiff clay, either yellow, blue, or white, a 
the summits of the hills ^re invariably cover 
by shallow bog. 

There are two great valiies in the interior 
the coal district, those of die rivers Dinan a 
t)eehan. The fonner has its source near 
summit of Clogrennan-hill, which bounds t 
coal country on the east, and runs westward 
Coon, Uskerty and Darner stown, where it ^ 
joined by the Deehan ; it then bends its coui^ ^ 
to the south-west, and falls into the river Na^^ 
below JenkinstowTi, The river Deehan has "^ 
source near the northern boundary of the c^^" 
trict, and running south-west by Clogh td O^" 
tlecomer, joins the Dinan, a mile and a half t^^ 
low that town. The banks of these rivers a^^ 
generally extremely steep, and are frequent^^ 
composed of clay mixed with limestone gravJ^-^ 
This most useful substance also occurs on tk ^ 
most elevated ground in the coal country, fomr'' 
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iiig small hillocks or caps on the summits of the 



OF THE STRATIFICATION. 



On taking a general view of the stratification 
i* the Leinster coal district, such a picture of 
islocation, undulation and irregularity, presents 
't^iself that it is almost impossible to understand, 
trace any bed for a mile in length ; and no- 
ing but constant recurrence to tlie same place^ 
d familiar acquaintance with the external as* 
pect of particular beds of sandstone, has en- 
abled me to ascertain with any precision, the 
e>ctent and relative positions of any two beds 
>v-lthin the district. 

The stratification of the exterior hills of the 
district, on every side, is found to incline to- 
^w^ard the interior of the coal country, and 
*veiarly at right angles with the declivity: on 
I'eaching the summit, the strata continue the 
^ame inclination, and are found to dip nearly 
parallel to the slope of the hill. On meeting 
one of the interior hills, the dip frequently 
changes to that of the inclination of the hill^ 
and the strata bend over on the summit form- 
ing a /saddle back, and descend into the next 
valley: on meeting a second hill, the inclina- 
tion of the strata again changes to that of the 
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hill, and so on across the country. Tliis is the 
character of the stratification, on the great 
scale ; but in addition there are minor undula* 
tions, and such frequent slips * or down throws 
of th^ strata, as almost to baffle research* 

' That pert of the coal district, situated to the 
north of the river Dipan, and east of the Dee* 
han, is by much the most regular, and is the 
chief repository of coal. To the south side of 
the Dinan and west of the Deehq,n, no coal 
worth working, except that of Firoda, has been 
discovered ; and from my own observations I 
am ipclined to think none exists. If there doest 
the undulating stratification, which runs pa* 
rallel with the irregular face of the country, 
would render it impossible either to woi'k or 
unwater more than a few acres in any part. 

The great section, plate 2, which crosses the 
coal district from east to west, aflFords an ex- 
ampleof the regular and the undulating strati-? 
fication. 

Much time and labour haye been expended 
in rendering this section as accurate as possible^ 
The distances were ascertained by chaining the 
iiurface, and the heights partly by levelling, and 

t By slips, ov down throws if meant the sudden change in 
the level of the strata, which i$ frequently observable in all 
the coal fields, by the slipping or falling of one part of the 
coal field, from its original position to a lower one. This fkct 
is clearly represented in plate, No. S, where it is shewn thai 
the coal strata, in the Lordship colliery of Cai;tlecomer, 
have been thrown down 70 yards by a slip. 
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partly by angles of elevation; and depression, 
taken with a large theodolite. The eastern part 
of the section crosses the most regularly stra* 
tified part of the coal district, and it is hoped 
by means of it to give an accurate view of the 
relative position and extent, in an east and west 
direction, of the different beds of coal and otlier 
substances as they occur, commencing with the 
lowest, which rests upon the limestone, and 
ascending regularly, ending with the uppermost 
bed of rock, which is met with in the district. 

But previous to entering into the minute de». 
tail, either of the section or of the tracings of 
t:he difierent remarkable beds, it may be proper 
"to give an outline of the general mode . of pro- 
ceeding, and the reasons for adopting that 
JMode. 

It has been the general opinion of the col* 
liers, that there exists but one bed of coal in 
the Leinster coal district, and though it is ad» 
fitted that the coal at diffisrent collieries pre- 
sents difierent aspects, and is of various thick* 
i^oss, still those who think at all on the subject, 
attempt to account for these variations, by the 
^turbances and alterations created by slips and 
undulations of the strata, or faults, as the coU 
^erg universally term all irregularities. Hie 
^A object was therefore to ascertain the real 
state rf the case, and with this view the sec- 
tion, plate No. 2, was commenced ; by means of 
, it, and the section, plate No. S, which crosses tlie 
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country nearly at right angles, to No. 2. It is 
proved to a certainty, that the district contains 
eight beds of coali one above the other, all <rf 
which are worH^ble } this being accomplished, 
the next object was to trace the line of the out- 
going or crop of the lowest workable bed 'of 
coal in the districtt This must at all times be 
an object of great importance to the mineral 
surveyor. It serves him as a line to bound the 
extent of his researches; and if he be ac- 
quainted with the perpendicular distance be- 
tween the first and second beds of poal, by as- 
certaining the angle and direction of the indi* 
nation of the * strata, he will by practice be en- 
abled to determine with tolerable accuracy, th 
horizontal distance between the outgoings o: 
the first and second beds, and so on to the third 
fourth, &c. But this mode of proceeding be^ 





comes absolutely necessary in countries simila 
to the Leinstfer coal district, where the ou 
ward face of the boundary hill§ prest^nts nume 
ous deep gullies aiid miu'al precipices, ii) Mrhi 
the whole stratification of the mountaih i^ e 
pOsed, but where the rocks of the interior 
the niistrict are almost universally liidden fro 
view, by a deep clay covering. The plan whic^ 
"whH pursued therefore of first tracing the lowe^^ 
workable bed of coal round the district, as 
is the only one that appears on the face 6£ thi 
precipices, was that most likely to lead to a 
acciirate knowledge of the general stratification^ 
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1 
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an4 the probable posItiQii. of the outgoings of 
the different beds of coal, which occur in the 
interior. 

For the sake of greater clearness the t^ble of 
H;he different rocks represented in the sections, 
plates No. 2 and 3, is here given : the peculiari- 
ties and extent of such of the beds as may be 
useful or are fpmarkable, v/ill j^fter^vards be de. 
scribed, 

TABLE, 
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Feet. 

Limes^ne, which covers the Granite, about 3000 
Black slate day, which in the upper beds 

become greyish blue micaceous slate day, 300 
Alternating beds of sandstone and slaty 

sandstone. ..,.. • 25 

Finegrained black slate clay SO 

Alternating b^ds of sandstone and slaty 

sandstone ^ '••••••••••. SO 

Greyish blue irregular micaceous slaty sand- 
stone, which gradually passes into black 

slate day» with iron stone S5 

Grey micaceous sandstone. 20 

^heroidal. slate day containing balls of 
day, ironstone frequently one foot thicks So 

Grey sandstone in thin beds 32 

iO Coal, slaty glantz or carbonaceous, in very 
thin laminae, between black slate day anu 

fireclay ...••..'..' 1 

tl l^nall spheroidal slate day containing clay 

ironstone balls. 20 

12 Irregular grey sandstone 8 

13 Slate clay i 

14 Grey sandstone « 10 

1 5 Black slate-clay, containing beds of different 

thicknesses of day ironstone, sometimes 
they are one foot... •• 6J 

16 Calcareous sandstone •,., 1 
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Fireclay.......,, ,.«.. 

Black slate clay t.. 

Blackish blue slate clay, containing thin but 

regular beds of clay ironstone ., • 

Calcareous sandstone...... 

Calcareous fireclay, containing comuam- 

moniSf.M *^f^ *'* .t«fMf«. 

Black slate clay,..,,., ., 

Bluish black slate day 

Alternating beds of sandstone, slaty sand- 
stone and slate clay-<«» .., 

Very hard clayey sandstone, containing im- 
pressions of rushes...... , 

Fireclay 

Rossiuore Coal ,.. 

Black slate clay........-* ...,, 

Grey sandstone, with thin beds of slate clay 

Slate clay „•.... ,....,„, ,..„...,.,„.., 

Sdivdstone irregularly stratified ««,«•• mi 

Clay stone, with impressions..... 

Fire-clay ,.... , 

Coal 

Black slate... 

Grey sandstone,..,. , • 

Hard claystone, with vegetable impressions 
of rushes, &c. :. 

Fire-clay ,.. 

'Slaty CoAL^ 
Fire-clay ( 
Solid Coal / 

.Slaty Coal J 

Black slate ^ 



Slaty sandstone, hard 

Slate clay 

Slaty sandstone, thin beds 

Grey sandstone.. 

Slaty sandstone 

Black slate clay... 

Slaty sandstone, with thin alternating beds 

of slate clay.. 

Coarsegrained slate-clay, sometimes passing 

into slaty sandstone....... 

Indurated claystone passing into sandstone.. 
Fire-clay 



fSoft Coal, slaty... IF. 61. l 
'jSoHd Coal i 6 J 
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d grey sandstone; this bed usually co- 
ars the coal, but in some places there is 
bed of slate clay from one to four feet 
ick between it and the coaL — .• 

L. M ——•••- 

raegrained grey sandstone, frequently 
intaining fragments of slaty sandstone 

\d black slate clay,..«»««~....-...M 

f sandstone •••••••.••••• 
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Y sandstone 
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d grey sandstone 
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Y slaty sandstone 
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mmagh foot Coal » 

:k slate clay, with balls of clay ironstone 

7 slaty sandstone 

i slate clay 

f sandstone 
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k slate clay, with clay ironstone beds... 
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Grey sandBtonc..../ ..... 

Seat rock, or BundgtOiie, 

table ■ 



□ntaiiiing v^- 



Fire-clay or cool scat 

First beil of TiiRBK k>ot Coal 

IMtick slute dny with irongtone, containing 

muacte Bhells ■ 

Micaceous slaty sandstone 

Krey sanLlitoiie slightly calcareous 

Blue sliite cloy ...>.t....^ 

(irey sandatone flhghtly calcareous...... 

Grey slatv sandstoue 

Grey sandstone 

Blue slate clay 

Grey sandstone..! ■> • 

Grey «taty sandstaoe,., 

Hani blue slate clayi with ironstone..,. 
Sandstone with vegetable impressions (seat 

n«:k) 

Fire-clay, or eoal seat„t,,^ 

rCoAi. 1 O'l 

■jFirecky -I sj- Double seam ....^ 

(.Coal 1 0} 
Blue slate clay with vegetable impressions 

of ferns, and small nodules of clay h 

nrC-cUy. or coal seat..,. 

UppetJ bed of Thrse foot Coal 

Black slate day 

Cl^ ironstone 

Blue. slate day 

Clay iron stone. 

Black slate clay H 

Clay iromtone .,. 

"' slate clay 



Total height above the granite 5246 
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DETAILED DESCRIPTION OF THE REMARKABLE 
BEDS WHICH OCCUR IN THE LEINSTER COAL 
DISTRICT. 



• ■ 

No. 1. Limestone. Hie substance has already 
been described. 

No. 2. Black slate day. This substance has 
been obi^erved to rest upon the limestone in 
every situation where the coal and calcareous 
strata were found in contact. In many places 
the Ipwer beds resemble flinty slate, but as they 
ascend, or as tiiey are further removed from the 
limestone, the flinty slate passes gradually into 
l^ack slate clay. Bails of clay ironstone are 
frequently met with in the upper beds of black 
slate clay. 

This rock is of various thickness in dif&rent 
places^ In the wood of Clogrennan, two miles 
south-wesf of Carlow, a pit was sunk, and bored 
tJtvough 100 feet of this black slate clay, in 
s^^^^ttch of coalj without reaching the limestone, 
t Spring-hill it exceeds SOO feet. At Old 
^igfalin it is about 80 feet ; and further south 
^*^ is frequently less than SO feet thick. This 
d is generally so very black and carbonace- 
^'•^s, that in many places where borings have 
*^^en made through it in search of coal, the 
*^^rers judging from the black colpur of the 
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water, which issued from the borehole, have d 

• 

clared that they found coal. But wherever pi 
have been sunk in consequence, nothing w 
met with but black carbonaceous slate-clay* 
ti^adition is still prevalent in the coiiiltry th 
coal was found at Old Leighlin, and in oth 
places where borings have been made many yea 
ago through this black slate^clay, but that tl 
borers were bribed to say there was none. Le 
detail would have been requisite respecting th 
bed of black slate-clay, had the fruitless tria 
already made bieen sufficient to prevent fuiHJi< 
sinkings and borings : But country gentlem^ 
attend so little to these matters, and are so fr< 
quently imposed on by crafty cOllieriS, (who hi 
ing too idle to work at the great collieries, ai 
anxious to get well paid for sinking small pits 
that it has been defemed necessary to call the 
atteritibh more particularly to this bed. 

The black slate clay is covered by alternatl;3 
beds of sandstone and slaty sandstone, (No. i 
In the line of section, and to the horth of 
these beds are from 25 to 50 feet in thickness, br 
to the south they enfcrease immensely, and app 
rently in an equal proportion to the thinning 
the slate-clay. At Old Leighlin, Shanakill, K^ 
lymoimt, &c. where the great flag quarries a- 
situated, these alternating beds are 300 feet > 
thickness, and amongst theln every variety € 
flag,' from coarse to fine grained, and from thic 
to very thin, may be foimd. The thickening ( 
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t:Iae sand-stone and slaty sand-stone strata, to the 
south of the district, is not confined to this par- 
t:ic:ular instance ; for as far as the undulations 
in the strata permitted particular beds to be 
traced, it was invariably found that all the 
.sandstones increase in thickness as they proceed 
soutlnvard ; and that the slate-clay diminish in 
equal proportion; and therefore, in speaking 
of* the general character of the district, it may 
be said, that to the north of the river Dinan, 
<^oal and slate clay predominate; and to the 
^outh, sandstone and slaty sandstone : and also 
^here the slate clay and coal are found, the 
^tratificatipn is regular and has a uniform incli- 
lUition ; but where sandstone predominates, the 
stratification undulates and varies in a few 
yards, from horizontal to vertical. This irre- 
gularity in the sandstone is not entirely con- 
fined to the south of the Dinan; for in the 
luidst of the coal fields, undulating beds of 
SMmdstone rise up from beneath the coal, and 
form steep hills, at whose base the coal is thrown 
up to the surface, and terminates. 

In the beds No. 4, 5, 6, and 7, there is no- 
ticing remarkable. 

No.. 8. Spheroidal slate clay, containing balls 
of clay ironstone, frequently one foot in thick* 
^ Hess. By spheroidal slate clay, is meant a spe- 
cies of hard slate, which on being exposed to the 
^osphere, divides into large flattened sphe- 
noids, on being struck the outer coat comes o£ 

E 
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and leaves a smaller spheroid, which being agaii> 
struck, a second concentric coat is separated,, 
and so on till the nucleus is met with, which 
sometimes is composed of hard clay sUme^ and 
sometimes of elay ironstone. The ironstone 
contained in this bed is very rich, and in many 
places remains of ancient excaTatibns are still 
visible where this bed has* been wrought in 
search e^ ironstone ; and indeed some of tbe 
iron furnaces * may yet be seen. 

There is nothing remarkaUe in No. ft. 

No. 10.. Stfnpk carbonaceous or vnmfiammaSik 
coaly in' very thin lamina?, between flakes i£ 
black state cfoy,< atid fire clay. This bed is only 
remarkable from its being the first in whlcliB 
coal occurs. Many triab Iiave been made on it 
in different places, but none were found wortb 
fbllowmg^ owii^ to t&e great aeEmixture c^ slate* 
and fire cky-r 

Not^^ widrth describing occurs between the 
beds No- lO and 2ft> 

Nov 21; Calcareoas fire clay, eo¥¥ta£mng im^ 
pressions of ^ tovEiM atnmonisy fbiir inches 
thick. This bed is^ paitictilarised^ merely from; 
Its beitig the CAilf enie inf which marine shells 
were found,* if we except* the occurrence k£ 

impressipi^ pf muscle shells in balk of day iron-^ 

.J • * ' . * . - 

* fn KiHeshin'Glen, m examinmg die i^mains of a smdtf 
blast furnace, which fias 6<len of a 8^[iiare4bnn instead of dte 
HMftl circAbff ome, I fbUnd'Mpie small p^es of (»it \t9BL^ tf 
^cellent qualiliy, amongst a heap ef slag^ 



stone, which have -been: met wth, though very 
rardy, in tome of the uppermost beds of slate 
day. 

i)o. 2^4 Verj' hard clayey sandstone, contain* 
ihg impressions of rashes* This species of rock, 
and fire chy which rests upon it. Occur imme* 
dfiatdylieloW all the, regular beds of coal (ex-* 
cept the foitr foot coaI») which occnrs in the dis« 
trict. Jt is caHed seat roclv, and the fire-clay 
seat day, or coal seat. The impressions of 
rashes they contain are never found in the other 
roocs« 

No. 26. Uninflammable eoal, or mineral char- 
tosi. This bed of coal varies in thickness from 
Id' to .16 inches. It may be said to be the first 
bed of coal which occurs above the liiaestohe : 
fer £he slaty substance already mentioned hardly* 
deserves the name. This bed of coal, which in 
future niay be distinguished by the name of the 
lt6smore Jbot coaly from its ha^g been firat* 
Worked on Kossmore-Hill, is composed of two. 
distinct substances; concfaoidal or sfdUd coal, 
which occupies the upper part of the bed, and. 
is gehenclly from six to eight inches, in tliick- 
ness^ ahd soft slaty coal, called keke by the 
cdlHefs. TTie colour of this coal when fresh 
, brokdi, is brownish grey with a reddish hue : 
when exposed to the air, it becomes reddish 
brown. Its fracture is conchoidal in every di* 
rection. It is usually quite free from sulphur, 
and when burned it leaves about 10 per cent. 

I 
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of white ashes. Being the lo wc^st, it is conse* 
quently of greater extent tlian any, of the beds 
of coal that cover it. In tracing t)ie rushes bed qf 
coal J No. 39, which lays 250 feet alcove it, the 
Rossmore coal was also traced from Wolf-Jiill. 
on the north of the district, to Uskerty-wood, 
on the river Dinan, a distance of above. 12 
miles, and in this great extent the only mate- 
rial interruption in the continuity of the bed, is 
in the deep valley to the east of Turra-hijl, 
through which the new colliery road from Gar- 
low to Castlecomer has been made. The wind- 
ing coiu'se of the outer edge of this bed of coal is 
not marked on the map as it might create confu- 
sion, but it runs nearly parallel to the outgoing 
of the first bed of slate-coal. The outgoing of this 
coal is almost in every instance on the :l&ce of a 
preci]9(tous hill, and the dip is nearly at right 
angles to the declivity. This unfavourable cir* 
cumstance has b^en sufficient to prevent many 
trials being made to work it« The most expen- 
sive attempt was tmdertaken by the grandfather 
of Mr. Hamilton, of Sheep-hill, in the county 
of Dublin. At his cost, a level of considerable 
length (now nearly closed up) was driven into 
Rosshiore-hill to unwater the colliery, but when 
workings were attempted to be made on the 
coal, it . proved to be but one foot thick, and 
could not be wrought to profit. Pits were also 
sunk itiany years ago in this coal in the valley 
below Ardalegle colliery near the line of the 
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iiiew Carlow road. And five years since Col. 
Rochfort of Clogrennan, in sinking a trial pit 
m search of coal, to the east of Clogrennan col- 
Sery, discovered this bed ; but the strata sunk 
through in the pit were so much disturbed and 
br(^en» that he did not make any workings on it. 
These are the only trials wordi noticing, that 
have be«n made on the Rossmore foot coaL 

The next remarkable bed represented in the 
section is composed of sandstone irregularly 
stratify SO fe&t thick. No. SI. This bed, or 
rather number af beds, is not only irregular in 
its stratification, but also in its thickness and 
composition. It frequently passes from sand- 
stone into slaty sandstone, and even into alter- 
nating beds of sandstone and slate clay. Its 
thickness varies from 60 to 140 feet ; it is also 
very irregular in respect to its distance from 
Rushes bed of coal which lays above it. In the 
line of section it is only 12 feet below it. At 
Clogrennan colliery it is 40 feet. This bed, 
though changeable in its constituent parts, is 
more frequently composed of sandstone of a 
greenish grey colour than of any other sub- 
stance. It is rarely stratified horizontally or 
regularly, for any considerable distance ; it con- 
stantly undulates ; and when it happens to be 
the uppermost rock, it forms steep but irregular 
hills ; one of the most remarkable instances of 
this kind is at Hunt's Park near Clogrennan 
colliery. Its appearance at this place is repre- 
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sented in section No. 4. It dips suddenly un# 

der tbe coal, forming i^ short ciirve, i-ises fvom 

beneath it • again, at w angle of 60*^ hom the 

horizpiu wd becamos the surface rocl^. It 

there forms a great undulajtion, half a mile in 

length, across the laiids of Hunt's Parle, and 

again,' descendipgf is QQce morfi covered by *thl^ 

coalt/ From Hunt's Park i\m $andstx|ne niay 

be traced in a western direction aloqg the' bed 

of the river Pinan, forming similar undulations, 

and wheii near the surface, interrupting the 

continuity of Uie coal, but particularly about 

Goon Bridge and below the wood of Uskerly. 

This great sandstone is divided into many irj?e» 

gidar beds, but their number vades; I have 

counted 40, 5C^ and even 60. The texture i9 

generally coarse grained,: the colour of the up* 

per beds is greenish grey, th^e Io>rer ones s^e 

frequently smplte grey ai}d yellowish grey, and 

are iQterstnttified with beds of ^l^ty sandstone 

a^ad ^te clay ( and in some instances, as I 

have alre^y mentioned, these rocks predomi* 

»ate. When this happens, the inclination of 

the stratE^ is more uniform* This sandstone 

forms the most remarkable feature in those 

parts of the coal district, through which it can 

be traced, and from its proximity to the Rushes 

bed of coal, it 5er^'es as an excellent guide to 

l^d to the discovery of its outgoing. Beds of 

eoal are vOry rarely visiWe at the surface ; they 

may sometimes be traced by the blackness of 
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the soil, near their edge, but the most certain 
indication is the discovery of a bed of fireclayt 
or of -sandy claystone with vegetable impressions 
called seat rock, which lays immediately below 
tlie coal ; but when these beds happen to be 
covered with sofl, the next resource is in some 
remarkable bed of rock, such as the sandstone 
above described, which occurs a few yards above 
or below the coaL 

Tlie beds between SI and 39 exhibit nothing 
peculiar either in their appearances or composi* 
tipn* The thin bed of coal No. 54, is of no other 
consequence than as a .proof of the identity of 
tim Rushes bed of coal in different parts of the 
district, when the other accompanying beds 
have varied in their thickness and composition ; 
and this leads to a general observation which I 
have made in this district, but which I believe 
is not pecqliar to it, that the difierent beds o£ 
coal Bfe n^uch more regular, and di£fer less in 
quality and thickness, than any of the accompa^* 
Hying strata, 



FIBST BED OF SLATE COAL OR RUSHES COAL. 

» 

"Without its being known to be the samebed^: 
this coal has been discovered and partially work- 
ed in several places for many years ; but by the 
assistance of the thin bed of coal. No. 34, and 






the great bed of sandstone which lays below it, 
I have identified it at the different collieries, and 
have traced its outward edge for ten miles 
through a part of the country, where no coal 
had before been discovered or supposed to eidst: 
To avoid tedious description I beg to refer to 
the map, for the line of the outgoing of this 
bed of coal. The different places in which it 
lias been worked are Wolf Hill, Ballylihane, 
Corgee, the Rushes, Moira, Courlean, Clogren- 
nan Hill, and Agharue ; excepting Moira, Clo- 
grennan Hill and Agharue, these several col- 
, lieries are situated on the summits of the hills 
which form the outward boundary of the dis- 
trict ; and the coal dips from the summit in- 
ward toward the interior of the district. In 
most places the dip is much quicker than the 
fall of the surface, and consequently at a very 
short distance from the outer edge, the coal be- 
comes inaccessible, from the impossibility of 
freeing it from water. The Wolf Hill and Clog- 
rennan collieries are the only ones at present at 
work. The former is imwatered by a level 
which has been driven at a considerable expence 
into the hiU ; but the field of coal commanded 
by it is trifling. Ballylihane colliery has been 
idle for many years; the coal has only been 
worked where it was shallow, the deep part re- 
mains untouched. The Corgee, Pkulitien, and 
Rushes collieries are in the same situation. The 
Grand Canal Compciny drove a level some years 
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to unwatcr part of Corgce ami the 
iishes collieries, but as vet no use has been 
Side of it. The deepest pit ever sunk in the 
rushes colliery is 32 yards, and tlie whole of the 
w^.^ter was pulled to the surface. Immediately 
to the south of the collieries of Pauliticn and 
Corgee, that is to the dip, there is a deep valley, 
ii^ ^hich the strata appear to be much dislocated 
ari cd broken. Between the collieries of Corgce 
^i^c3 the' Rushes, there is a great clay dyke ruh- 
^ii:^g nearly north and south. It cuts the coal, 
"ttt does not appear to have disturbed its hori- 
zorxtal position. Tlie exact position of this bed 
^^ coal at Courlcan colliery, situated to the 
^oi'th of KiUeshin Glen, may be seen by refer- 
ence to the section. No. 2. which runs through 
the centre of it. Very little has ever been ac- 
^^^nplished at this place. Two pits were sunk, 
^^d the coal found is reported to have been 
Sood, but no workings of any extent w^ere made. 
^^tween the collieries of Courlean and the 
^^shes there is a deep valley, across which, 
^"^iig to a great clay covering, it was impossi- 
^^^ to trace the coal, or to ascertain whether or 
^^t it is thrown out by the sandstone undula- 
*ion which forms Turra Hill. But the outgo- 
^^gs of this coal were traced in a western direc 
^^^n from the pits at Courlean to the head of 
KiUeshin Glen, and from thence along the sum- 
mit of Rossmore Hill, and the head of Glasha 
Glen to Colonel Rochforfs colliery at Clqgren. 
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uan Hill. Owing to the peculiar situation of 
the coal it will be almost impossible to work an^ 
part of it from the head of Killeshin glen to the 
new Carlow road, as it crops out on the face of 
the precipice, and dips directly into the hill. Be- 
tween Killeshin glen and Clogrennan colliery it 
lies near the summit of the hill, but unfortu- 
nately the coal is but 16 inches thick : this was 
ascertained by two pits sunk in it many years 
since, which were abandoned.in consequence; for 
none but those well skilled in the management 
of collieries, are likely to succeed in working a 
bed of coal of that thickness. 

The colliery at Clogrennan has b^en working 
many years, but on a very small scale. The 
first discovery of the coal was near the squthern 
edge in the insulated hill represented in section 
No. 4. In this place the bed was from 14 to 
16 inches thick, and the quality so bad that it 
hardly paid the expence of raising. Other pits 
were subsequently sunk to the north of the 
first, and though the quality of the coal was betr 
ter, still owing, to the encreased depth of the 
pits, the expence exceeded its value. After asr 
certaining, last summer, that the Clogrennan 
coal was a continuation of the first bed of slate 
coal, a borehole was made, considerably to the 
north of the old workings, to prove the thick- 
ness of the coal ; for when the beds were traced, 
and ilie angle and direction qfHieir dip determin- 
ed, it was easy not only to foretel with confi- 
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(ksxtce that the coal was there, but also with to- 
lex-able accuracy tlie depth at which it lay. Con« 
trstiy to the expectation of the colliers tlic evcnj 
proved that I was right. Having discovered 
tbie coal by boring, it was recommended that a 
pit: should be sunk still further north, in a sitiia- 
tion where by calculation it ^yas ascertained tliat 
the depth of the coal below the surface would 
ho fc^at nine yards* Wlien sunk, the coal proved 
to be much superior in quality to that formerly 
Worked* though the depth from the surface in 
^h^ old pits was 20 yards and upwards. It usu- 
3^11y happexis that beds of coal are compact 
*^ proportion to their deptli below the surface:* 
*t least till they arrive at the depth of 40 or 
•S^O yards. The anomaly in the present case 
^^ayhe accounted for by the disturbance created 
^^^ar the southern extremity of the bed of coal, 
'*3^the undulation of the sandstone, as repre- 
^^:iited in section No. 4. 

From Clogrennan colliery to the north of the 
^^ndstone undulation, the coal dips toward tlic 
^^ds of Hunt's Park at a considerable angle ; 
'^Vttinthe hill of Ardough the. strata change 
^^eir inclination and rise with it. 

In the stream which forms the boundary of 

^'^e coimties of Kilkenny and Queen County, 

*^^^ the west of Hunt's Park, the outgoing of the 

^^^al may be seen in many places very near* the 

^^xface. It is therefore probable that a consider- 

^i^le field of the coal will be found at no great 
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depth in Hunt's Park. Between tlie County df 
Kilkenny boundary and Clogrennan colliery, as 
appears from the map, the outer edge of this 
bed of coal has been traced for a great distance 
in the county of Kilkenny, both to the north 
and south of the river Dlnan. No trials have 
hitherto been made on the north side, but oh 
the south at Agharue, Sir Richard Butler, Bart 
sunk some pits, close to the road between Cas- 
tlecomer colliery and Leighlin Bridge. These 
pits were sunk in the worst possible situation, 
close to the crop of the coal, and though a water 
level might have been carried along the coal, 
from the outgoing on the face of the precipice 
near the river Dinan to the pits, it was never 
attempted ; but the whole water of the colliery, 
which was very considerable^ was drawn up by 
manual labour through the pits to the surface. 
The coal was so bad, and the water so expen-. 
sive to raise, that this colliery was soon aban- 
doned. Had the pits been sunk further to the 
north east, and a proper level been driven to 
carry off the water, Agharue colliery might pos- 
sibly have been made to answer. In the lands 
of Raheen, immediately opposite Uskerty wood, 
the first bed of slate coal has been discovered 
cropping out in two or three places on the face 
of the hill, and at the regular distance below it 
the Rossmore foot coal already mentioned has 
also been traced. Some pits have been sunk a 
little to the dip on the first bed of slate coal. 
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zwTM, d six inches of solid coal, and thirty inches 
o^" slaty coal, or kelves, are said to have been 
foYjnd. 

Owing to the thick covering of limestone gra- 

vel^ it was impossible to trace this coal on the 

soxxth side of the Dinan for any considerable 

dis-tance, but from the occurrence of the great 

^ai:>dstone bed, and from finding large blocks of 

«e«/ rock in two of the streams of Damerstown, 

^t is probable that a thin bed of coal extends 

trough both upper and lower Damersto^^Ti, but 

^t 'What depths it is not possible to ascertain 

^itliout sinking or boring. 

When the first bed of slate coal had been 

^^^ced nearly without interruption, from Wolf 

^^iU in the Queen's County to Uskerty wood fa 

^*^ e Coimty of Kilkenny, I entertained sanguine 

^^pectations of being able to complete the cir- 

^Vxit ; but on crossing the Deehan river, these 

Expectations were not fulfilled, at least not satis* 

^Hctorily so, for stream after stream and precipice 

^fter precipice were 'examined, without disco* 

vering either coal, seat clay, seat rock, or even 

tlie great sandstone. * 

* Since this report was written I have again visited Castle* 

comer, and in attempting to trace the first bed of slate coal to 

the north of Eskerty wood, I discovered a number of beds of 

sandstone in the glen of the rock of Foyle, which I believe to 

. be the sandstone already mentioned that lies below the first bed 

of slate-coal; and though. I did not find the coal itself, I am 

persuaded it is there, for at the regular distance beloiv the 

sandstone strata I found a ten uich bed of coal resemblmg the 

Roismore foot coaU 
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At Ballyhemmin, half d taile below Cast! 
comer, a thin bed of coal makes its appeaiuni 
in a stream, close to the road side. The ,fi 
clay and seat rock are very thick, but the stral 
fication is so much disturbed and broken, Ui 
it was impossible to determine with certaiiii 
whether this bed of coal is, or is not, a contiin 
ation of the first bed of slate cofid. 

It would be useless as well as endless to d 
scribe all thie places that were fruitlessly ex 
mined in that part of the circumferencie ofti 
circle between Ballyhemmin and Wolf Hill. 
shall conclude my observations on this bed i 
coal, by stating iriy full persuasion that it wj 
cgriginally deposited complete within the who! 
circle, though possibly Hot of equal thicknei 
and quality throughout, but that the undulation 
and dislocations that have subsequently ta&ie 
place over the whole coal district, i*d Whic 
are more thaii usually numerous to thie west i 
the river Deehan, have so far interrupted tl 
continuity of this bed, as to render it imposslbl 
to trace it accurately between Ballyhemmin aii 
Wolf Hill. 

If we examine the western extremity of ft 
great section of the district, Pliate Nb» 2. tl: 
two beds of coal that occur in the lands of Mo' 
hora, appear in a certain degree to correspon 
with the first bed df slate coal, and the Ros 
moTl foot coal below it, but their charaCte: 
without further proof are not sufficiently simils 
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to Carry conviction as to their identity* Beds 
siniilar to those of Moyhora have been disco- 
vered at Cnit to the north of it ; but between 
this last place and Wolf Hill nothing was disco- 
vered except some beds of soft culm» which ap- 
pear in the ditches to the west of Chateworth ; 
and owing to the thick clay covering, no section 
cither above or below them could be seen. The 
&st bed of slate coal dips on all sides from the 
^ge toward the interior of the coal district. 
We may therefore conclude that it extends* 
^thout interruption, from one side of the dis- 
*Hct to tibe other* 

In describing the different ^tuations where 
^«^€ first bed of slate cioal has been worked, the 
^*^oira colliery was mentioned. This colliery is 
^tuated a mile to the south of Wolf Hill, as 
^'^^ill appear by referring to the map, and nearly 
'^ the direction of the dip of the strata at that 
Colliery. It mi^t therefbre.be supposed that 
tae oral would be found extremely deep at such 
& distance to the dip ; but this is not the case, 
oii^ing to its being tlurown up nearly to the sur- 
face by the sandstone undulation of Drimsal- 
Is^h Hill, in a manner similar to that reprcsent" 
^ in section No. 4. This colliery was disco- 
vered a few years ago, and three pits were sunk 
to the coal by the Grand Canal Company, on 
one of which a steam engine was erected to 
^w the water ; however the colliery was soon 
^andoned^ and the steam engine removed. 
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Tlie first bed of slate coal is usually composed 
of three distinct varieties of coal, namely, solid 
coal which lies at the top, eighteen inches ivk 
thickness ; culm or soft coal three inches ; and 
kelves or coal mixed with slate fifteen inches^ 
making altogether thr^e feet between roof and 
floor. The solid part has a tendency to break 
in rhomboidal forms, and when long exposed toi 
the weather the rhombs divide into flakes frone 
one to three inches in thickness. Tlie fracture 
of the coal in tlie direction of the stratification: 
is slaty, but the cros^ fracture is conchoidal. 
The solid part of the coal is usuaHy free from 
sulphur, and when newly raised makes an excel- 
lent fire. An average specimen of it was found 
to be composed of 92 per cent, of pure carbon^ 
and 8 per cent, of ashes. 

The coal at Corgee, Paulitien, Ballylihane, 
and M oira, are nearly similar to the Rushes. It 
is not so tliick at Wolf Hill. At the head of 
Killeshin glen the solid coal is but twelve inches 
thick, below it there are three inches of kelve, 
then seat clay from one foot six inches, to two 
feet, and afterward eight or nine inches of slaty 
kelves. The coal at Clogrennan colliery is simi- 
lar to that at the head of Killeshin glen. ^ 

We shall now proceed with the detail of the 
section. 

The second bed of slate coal is covered in 
the line of the great section, No. 2. and at 
most of the collieries, by a bed of black slate 
clay, which is succeeded by slaty sandstone, and 
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m rock by date clay. In the southern extre* 
Lity of the Rushes colliery, a bed of grey sand- 
*"«:>one ten feet thick lies above the coal, but to 
trl?»e northi this bed gradually disappears. At 
F^.^wli€ien coUiery, twenty-three feet above the 
c«:^«l; there is a bed of flinty slate, similar to 
tt»i«t which occurs immediately abov6 the lime- 
stone already described, which varies in tbick- 
»^« from seven, to twenty feet. But the sec- 
ft'^ns of tlie alternating strata, that occur iri dif- 
ferent collieries, will be found under the prefer 
'^G'sid in the Appendix, * 

\Fhen this coal is covered by soft black slate 
^lay, the mode of working that I should recom- 
'^eiid is that called the broad rcai/^ which is de- 
scribed in the concluding article of this report. 
-A^t my suggestion this method has been put in 
practice with success at Clogrennan colliery. 

TFhe system of working that has been adopted 
5^ Odrgee and the Rushes collieries is represented 
**^ Kg. 1 . Plate No. 5, in the Hvrrying roads^ 

* * ' * I hiv^e^oarefuUy collected the jbumals of the diferent 
^^H^hstibat have been sunk, or bored through in the numerous 
^^ialsthat haveljeen made oif late years, in the Leinster coal 
^^trict. They are numbered and marked on the map in- their 
. I^^<»p0r situations^ By this meiBm' any futiipe investigator will 
^*^ enabled |cl asc^tait ivithout any difficulty what trials have 
^^^eiiiiMde> and draw his ooncclusion accordingly. Many of 
^Qese doiCiunentsareiA the hands of common miners, at whose 
^^th they would have been lost, but the greater number 
^erecitipiedfhftiii books belonging to Mr.Aher, the manager 
^^^tbeCfWlI^oidfer €«ili^ry. 
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which run diagonally across the workings ; part 
of the slate roof is taken down, to make a great- 
er height of head-way. The plan of workings 
as represented in the plate, has some merit* but 
no air courses are preserved, and consequently 
it becomes necessary to sink pits very dose tq 
each other ; they are rarely more distant than 
thirty or forty yards* The detail of drawing 
the coal under ground is similar in tliis and in aU 
the collieries of the district ; and as I shall enter 
minutely into that subject, when treating of the 
present mode of working the first bed of three 
foot coal, I need not enlarge upon it at present. 



^COND BED OF SLATE COAL, OR tOLLERTON COAL^ 

The Strata which intervene between this bed 
of coal and the first bed of slate coal, are com- 
posed of alternating beds of sandstone, Aatj^ 
sandstone, and slatfi day ; as may be seen by 
referring to the table, or to section No. 2. The 
coal itself is very similar to the first bed of slafe 
coal, but it is harder, and breaks rather into .cubi- 
cal than rhomboidal fragments : it is also ac- 
companied by kelves or soft slaty coal. The 
solid coal varies from /eighteen to twenty-four 
inches in thickness, and the soft, from twelve to 
eighteen inches. ' Sometimes the upper part of 
the solid coal has a fibrous texture, and wbeft 
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exposed to the air divides into plates of an inch 
in thickness; this is called kennel. But this 
fibrous species rarely exceeds four inches in 
thickness. 
The second bed of slate coal has not been dis- 
"* covered or worked in as many places as the first. 
The principal coUieries are the ToUerton and 
Ardategle on the east side of the district, and 
Eroda on the west. This bed of coal is ap- 
parently lost to the north of ToUerton, in the 
valley through which the new Carlow road has 
been made, in the same manner as the first bed 
of slate coal ; to the south it has been traced 
for a considerable distance through the colliery 
of Ardategle. Between this point and the river 
I^eehan, the face of the country is covered to ^ 
Vast depth by clay, which has prevented tfce ac- 
cidental discovery of the outgoings of this coal 
to the south west of Ardategle, and no trials 
We ever been made ; but there can be no 
doubt of the existence of the coal in that line. 
Ill fact the discovery of* the outgoings of the 
first bed of slate-coal which lies below it may be 
considered as a suflScient proof. 

The undulations and disturbances that have 
taken place in the strata to the west of Deehan, 
We been already mentioned, and if we except 
Firoda, no workable bed of coal appears to ex- 
ist Great difficulty arises in proving that the 
f'iroda coal belongs to the second bed of slate 
coal. If the coal which lies below it belongs to 
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the first bed, the doubt is removed, but it has 
been abeady shewn that it is impossible to as^ 
certain this ; the coal itself, though similar ifi 
thickness, is purer ill quality, and not so hard ; 
besides it cofttains no kelves, but the strata 
which cover it are similar, and the coal roof in 
both, is composed of sandstone, excepting wh«r4 
the coal is near the surface, and then it is found 
to be Wack slate-clay; but this change also 
takes place under similar circumstances at Toih 
lerton and Ardategle. 

Owing to frequent undulations In the strata, 

the coal field at Frroda is exceedingly irregnclar; 
and the dip of the coal varies so much in direc- 
tion and steepness, that it is almost impossible 
to work the colliery with any degree of regtiJa- 
rity. In Section No. i, Plate No. 4, the posi- 
tion of the coal in a north-east and south*weat 
(direction is shewn. These frequent changes 
render the task of discovering the extent of this 
coal exceedingly difficult^ But it is probable 
that the Firoda coal is very extensive both to 
to the east and north. In an eastern direction 
it dips under the town of Castlecomer, and in a 
northern, having followed the undulations Re- 
presented in the section, it probably extends 
towards Crut. The Firoda coal appears to ex- 
tend considerably to the westward of the pre- 
sent workings, but not to the north. If this 
were not evident from the coal being worked 
"(mt to the surface in that direction^ the fact 
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would have been incontestably proved by a deep 
borehole made lately, very unadvisedly, to the 
north of the outgoing of the coal, and to the 
rise of the strata.* 

In the Tollerton and Ardategle collieries, 
though considerable workings have been made,, 
ptd pits innumerable sunk, no coal except that 
which lies near the surface has been worked; 
and the best and most solid part still remains 
untouched : but owing to the accumulation of 
water it cannot be worked without a steam en- 
gine, or by taking up a deep level from the side 
of the hill. 

The modulations in the bed of coal at Firoda 
colliery, render it more difficult to work to ad- 
Tantage than any bed in the district ; but un- 
ibrtuuately at this place less judgment has been 
<lisplayed than at any other icoal work. A very 
considerable extent of this bed has been wrought, 
1>ilt no profit has been made, owing to the un- 
necessary number of expensive pits that have 

♦When firtt I visited Firoda colliery, this borehole was pro- 
ceeditig in full vigour, and at a very considerable expence. 
On teaming ita object it required but little argument to prove 
to the borers themselves that tliey were boring beyond the 
edge of the coal and to the rise of the strata, and consequently 
were sinking through rocks that lie beneath the coal. In my 
capacity as a public officer I thought it my duty to inform, 
the agent of the estate (for the Proprietor resides in England) 
that the boring should be discontinued, as not likely to lead 
\o any beneficial result. 
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been sunk, many of which are twenty-six yards 
in depth* 

The second bed of slate-coal being very simi- 
lar in its nature, and similarly circumstanced 
with the first, the broad method of working 
would be the most economical that could be 
applied to it. Indeed the mode that has been' 
practised at ToUerton and Ardategle, though 
conducted in a slovenly manner, is less to be 
objected to than perhaps any other in the coun- 
try. Having drifted on a level on either side 
from the pit, the colliers work to the rise, seven 
men abreast, each man occupying three yards, 
altogether twenty-one yards. But as no air 
courses are preserved, according to the general 
custom of the country, pits are sunk very close 
to each other. See Plan, Plate No. S^ t^g. 2. 
Tlic practical part of drawing out the coal is ex-v 
actly similar to that practised in working the 
first bed of three foot coal, aud will Hiere be 

t "v 

described. 

The second bed of slate coal is generally cp- 
vored by a bed of grey sandstone 18 feet thick; 
tliis is succeeded by a thin bed of coal 2 inches 
thick ; next is a second bed of sandstone which 
contains fragments of slate clay 36 feet thick, 
and then slaty sandstone 36 feet ; these several 
strata have been sunk through in the different 
pits at the Ardategle and Tollerton collieries. 
Owing to ilii^ great thickness of clay covering 
it was impossible to ascertain with any degree 
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of accuracy the outgoings of the different beds 
Mrfaich lie above the slaty sandstone of Tollerton 
c^oUiery and that met with at the bottom of the 
biorehole No. 26, near Dilimmagh colliery, im 
b^eight of 190 feet ; the beds that are drawn in 
tJtxe section No. 2, between those points, are not 
placed there from actual observation on the 
spot, but from borings made at Mass Ford, and 
U> the west of that colliery, where some of the 
aame beds of coal occur that are met with on 
"tlie east side of the coal bason. From these 
^ta, and also from borings made at Monteen 
^^coUiery, and to the south of it, I am of opinion 
~<hat a bed of coal, nine inches in thickness, 
«oc^rs in the series at the height of 1 10 feet 
;ad)6ve the second bed of slate-coal, as marked 
jn the section. This bed of cpal has been dis- 
^^vered in many places, particularly to the east 
^f Kilgorey, to the south of Monteen and Aha- 
:iQUcky collieries, at Loon orchard and other 
j^aces south of Massford. 

The next bed of importance in the series is 
Ihe 

FOUR FOOT COAL. 



This Stratum has now been discovered in six 
different places. By calculation it appears to 
be 115 feet above the nine inch coal just men- 
tioned, but its extent or the general line of its 
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outgoing has not yet been fu% detonxunQ4« 
Tills b^d of coal was iirst discovered, and three 
pits w^e sunk on it at Oenava colliery, in ^le 
year 1796 or 1797; it was then supposed Ip 
forin a part of the first bed of three fi^ot coaj^ 
which wiU be described in its proper place^ bvt 
whidii lie^ ^t l^ast 240 feet above it. The Q^^ 
oeva colliery was soon abandoned, owing to the 
great quaa^ty of siilphur pyrites contaij^^ in thf 
coal. In the year 180^, the four foot coal vm» 
boHd ^ at KilgQFey, by the Grand Canal Com^ 
p^y, but HQ |>it8 were isunk. Their agents wpr 
poa^ it alsip to belong to th^ first bed of thr^e^ 
fo^ cQftl. In the yoa^r 1 8p9 it was diacoveyed 
in the glen of Ahamucky, by Mr. Aher,^ iv^ 
nagear of th^ C^stlecomer colliery, who first (^ 
served th^t it possessed characters essentially 
different from the first bed of three foot ca^l^ 
and besides that there was no fire-clay or coal-* 
seat bdk>w it. Mr. Aher afterward sunk soti^ 
pits on this coal at Monteen colliery, and hii^tfy 
he caused two deep boreholes to be made below 
the seat-rock of the first bed of three foot coat 
and at the depth of 214 feet at borehole No, 
20, and 248 feet at borehole No. 21, at Mass* 
ford he discovered the four foot coal. In these 
boreholes the coal appears to be thicker and 
more solid than in any of the other trials. The 
upper part of the bed is composed of five feet 
five inches of slaty coal or kelves, under which 
is thiee feet of hard coal contaiai^g aome sulphur 
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P3?^5rite8,then a bed of black slate-clay of six inches 
ib^ick, and lastly one foot of coal containing a 
tli.i n bed of kelve near the bottom, making alto- 
gether a height of coal-kelve and slate of ten 
feet» of which but four feet are solid coal. 

^t Ahamucky the thickness of the kelve or 
fibi^y coal is but 1 foot 6 inches, which is suc- 
ceeded by black slate-clay and pyrites, and lastly 
very hard coal containing some bands of pyrites 
3 feet. 

At Monteen colliery the thickness of the 

kelve is 2 feet 4 inches, and of the coal 4 feet. 

'^^JBter much consideration and comparison of 

tlx^ strata in the difierent pits and borings, in 

'^liich I received great assistance from Mr. 

A^lier, I was enabled .to determine with rea- 

*Ox}able certainty, that the four foot bed of coal 

^<^urs on an average at the depth of 80 3rards 

^^low the first bed of three foot coal. Owing 

^^•ocwever to the increasing thickness of some of 

^Hq sandstone beds, tlie depth varies consider- 

^^y, particularly at the top of Coolbane-hill, 

^here a borehole has been made in search of 

^^e coal J more than 80 yards have already been 

^^ored beneath the three foot coal, and the sand* 

^one bed which in other borings lies above the 

^Wk slate-cby which forms the roof of the coal» 

W not yet been penetrated. 

From the different positions in which tliis bed of 
coal bus been discovered, it appears that there ex- 
ists at least 5000 acres of it in the district, the 
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greater part of which, as it lies beneath the firaPt 
bed of three foot coal, will be found at the 
depth of from 100 to 140 yards. 

None of the places at which the four foot coal 
has been discovered, except borehole No. 21» at 
Massford, happened to be in the line of the great 
section No. 2, and consequently the position 
which this bed of coal occupies in the section has^ 
been determined by calculating the distance at 
which it lies, beneath the first bed of three foot 
coal. It is probable that at the expiration of 
three or four years the whole of the first bed of 
three foot coal, which has hitherto supplied the 
market with hard coal, will be consumed, and if it 
were not for the discovery of the four foot coal, 
no resource would have been left, excepting the 
first and second beds of slate-coal ; but the coal 
of these beds is of such a soft and tender na- 
ture that it \vill not bear long carriage, and 
therefore could not have answered as a sub-, 
stitute for the present hard Kilkenny coal* 
The four foot coal is closer in its grain and 
much harder than the coal hitherto known by 
the name of Kilkenny coal. Its specific gra-. 
vity is 1.591. Upon analysis it was found to be 
composed of 96.25 per cent, of carb(»i and S.75 
per cent, of dark grey ashes. Owing to its 
great depth this bed of coal must be worked 
according to a regidar and scientific plan. The 
narrow way of working, as represented in the 
plate at tlie conclusion of this report, is the best 
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iVat can be followed, and by this means one pit 

vrill be sufficient for an extensive collier}% and 

Ihe increased depth of the coal will be of no 

material consequence. I have already mentioned 

that this bed of coal is composed of a stratum 

of slaty-coal or kelve at the top, then a bed of 

black soft slate, and lastly four feet of solid hard 

coal ; at least this is the general arrangement. 

Tlie plan of breaking down the coal, which I 

should recommend, is to commence by working 

otit the bed of soft slate and throwing it aside, 

^ext to wedge down the kelve, and lastly to 

^^edge out the solid coal. By tliis plan it will 

^c>t be requisite to cut the solid coal, excepting 

^t: the sides next the pillars. This is material, as 

<>'^ving to its extreme hardness, the holeing in the 

coal, either at the bottom or top, would be a 

"^ost tedious and' expensive operation. 

The kelve or slaty-coal will answer extremely 

"^ell for burning lime, and the solid coal, when 

px'opeiiy separated from the bands of sulphur, 

Pyrites will be found nearly equal in quality to 

^e hard coal at present sold. The bands of 

pyrites need not however be rejected as useless, 

for by proper management they may, at a trifling 

^^^pense, be converted into sulphat of iron, (the 

common copperas of commerce.) 

The four foot coal is covered by alternations 
of black slate-clay and clay-ironstone, forming 
^ succession of beds of 15 feet. They are suc- 
ceeded by beds of sandstone and slaty sand« 
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stone, in which there is nothing remarkable ; i^r 
deed the only bed worth mentioning which ocr 
curs in the strata immediately above the four 
foot coal is a hard siliceous stratum three feet in 
thickness. The colour of the rock is dark smoke 
grey ; its lustre is dull, and fracture earthy. It 
contains numerous calcareous impressions of 
muscle shells, but the calcareous matter is con- 
iined to the shells alone, none being coixtained 
in the mass of the rock. This bed occurs ge^ 
nerally at the height of 34 yards above the 
coal. ' 

THE FIFTH BED OF COAL; OR THE FOOT COAL, 

No. 85. 

This bed of coal is usually met with 40 yards 
above the four foot coal, and also 40 yards 
under the first bed of three foot coal. It va- 
ries in thickness from eight inches to one foot. 
It occurs only in the centre of the mineral 
bason, where the covering of clay on an average 
is 36 feet thick. On this account its outgoing 
has been discovered in very few places, but 
the coal has been sunk and bored to in moiie 
than one hundred places. These borings and 
sinkings were not however made in search of 
it, but generally in expectation of finding the 
first bed of three foot coal. A great numb^ 
of tl^se borings are marked on the map, and 
the proximity of m^ny of them to the outgo- 
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ing of the fhre^ fbot'coal is remarkable. This 
bed was attempited to be worked many years 
ago tt Drumma^, ivfiere it occurs near the 
iitrfaee» but nothing worth mentioning was ac- 
coaj^shed. 

Hiens is notlung remarkable in the strata 
which intervene between the Drummagh foot 
icoal, and the fire or seat-clay, beneath the first 
i^ ef three foot coal. This bed of fire clay 
is of very fine quality, and is in my opinion supe- 
rior to iJiat of Staur-Bridge in Worcestershire, 
^ready mentioned. Excellent fire bricks have 
^en made with it, but no manitfacture to any 
extent has been attempted. 

According to Mr. Tighe, this substance is 
^^mposed of 54* per cent, of silex arid 44 of 
^^2gaij ♦ but from my own experiments, the in- 
S^edients and their proportions vary in different 
*^^ds. 

^HB SIXTH BED OF COAL, OR THS FIRST BBD 

OF THREE FOOT COAL. 

Tiiis bed of coal is of excellent quality, and 
i^ infinitely superior to any other that haift been 
tlifiCOfV^:ied in the district. It h generally known 
^ the name of tiie Kilkenny cdal. It was ana- 
lysed with great Clare by Kirwan. According to 
him it contains from 96 to 97 per cent, of pure 
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carbon^ and from 3 ta 4 per cent, of ashes. It is 
much purer than the carbonaceous coal of South 
Wales and Scotland. The specific gravity of 
this coal is 1.526; it is greater than that of any 
bituminous coal. On this account a horseload 
of it occupies a smaller compass, but owing to 
the closeness of its grain, it consumes so slowly 
that one ton of it will give out more heat, and 
last much longer than the same weight of any 
other species of coal. It is extremely hard, ami 
may be carried a great distance over rough 
roads without breaking in the lea^. This bed of 
coal varies in thickness from 2 feet 6 inches to 
3 feet 4 inches. The roof, as appears by the 
section, is composed of black slate-clay, which 
varies in quality in different places. It is how* 
evier generally tender, and may be considered 
on the whole as a bad roof. 

The first bed of three foot coal lies 8o yards 
above the four foot, or newly discovered coal ; 
it has long been considered as the only one of 
importance in the coal district. Its extent, in 
comparison with the preceding beds, is very 
triflihg. It lies very irregularly, being formed 
in small basons, filling up the vallies between 
the hills ; its boundaries were accurately traced 
with great facility, as unfortunately the greater 
part of this most valuable bed has been wrought 
out. The irregular outline of the difiereht ba- 
sons in which tiiis bed of coal has been found,, 
need not here be described, as they are all 
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traced on the map. The first bed of three foot 
coal extends irregularly through part of three 
great royalties, viz. The royalties of tlie lord- 
^p of Oistlecomer and Clogh, which are situ* 
ated in the county of Kilkenny, and the Doo- 
iMme royalty in the Queen's County. In these 
three royalties, three great collieries have been 
worked ; but the most important, and by much 
the most extensive is the lordship of Castle* 
comer <:olliery. This colliery was commenced 
iQ/the beginning of the last century, by Sir 
Christopher Wandesford, and has continued at 
work, almost uninterruptedly, ever since. The 
first workings were made on the top of Coolbane- 
hiU, where the coal lay near the surface ; but 
afterwards workings were commenced at the base 
^ the hill, where the coal having been thrown 
^wn by a slip of 70 yards, as represented ift 
section No. S. In different situations along the 
4tt at the base of the hill, the colliery has been 
^^oiitinued working until the present time. In 
"^ royalty from 15 to 20 acres of coal, situated 
-^ Massford, two miles above Castlecomer, and 
^ &w acres on either side of the Castlecomer 
niad, are the whole that remain unwrought, out 
^ an extent of nearly 3000 acres. This bed of 
coal has also been worked to a considerable ex- 
^nt in the Doonane royalty, but the old col- 
Heiy of Doonane has been abandoned since the 
year 1798. Subsequently, in the year 1803, 
the Gr^uad Canal Company, (the present lessees 
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of the Foyalty) discovered a det^hed bason of 
the coal on the lands of Boulavoneen, in extent 
about 60 acres. This colliery has now been at 
work seven years, and has lately become yi^ry 
profitable. 

In the royalty of Clogh the first bed of t^ree 
foot coal was discovered many years ago; a 
steiam engine was erected to drain it, and mai^y 
pits were sunk, but the colliery was soon after*^ 
wards abandoned, it is said owing to the bad- 
ness of the roof. 

The system of working that has been fol- 
lowed at these several colKeriesi is perhaps the 
most, improper and expensive that could have 
been adopted. Tlie appearatice of the surface 
in every part where the coal has been wrought 
bears a strong resemblance to a rabbet warfcn ; 
there being a continued succession of hilfecks- 
and holes. Indeed the number of pits that have 
been sunk, may justly be compared to the per- 
forations in a cullender. It is not wonderful; 
when the colliery was first commenced by Sir 
Christopher M^andesford, that the coal t^as 
only wrought where it was shallow, and that 
ignorant coUiers found it less troublesome to sink 
pits every 20 or SO yards than to support a bad 
slaty roof, and extend the works farther. But 
it is to be regretted that in these times, when 
in Engltod the art of coal working and mining 
machinery have been brought to the greatest 
perfection, that the Kilkenny coHeries shoidd 



J7 

have continued without any improvement in the 
underground workings, for the last hundred 
years, as the very same system pursued by Sir 
Christopher Wandesford in the commencement 
is still persisted in; for even where the cpal is 
60 or 70 yards deep, the pits are rarely more 
than 100 yards asunder, and tins is quite neces- 
saiy according to the present slovenly system 
of carrying on the underground workings. No 
regular air-^^ourses being preserved, the work- 
ings cannot be extended to any considerable 
distance from tlie pit, and consequently where- 
ever the air is deficient, a new pit must be 
suok. 

It would have been extremely difficidt, w^ithin 
the last ten years, to have made any material 
improvement in the mode of working in th^ 
colliery of the lordship of Castlecomer, as there 
were frequently 15 or 20 pits at work, some of 
which were three miles asunder. This colliery 
has, during the last 50 years, been managed by 
a number of successive Irish and English agents, 
without any improvement being made. The. 
present m.^nagcr, Mr. Aher, is an Irish gentle- 
man, and a very scientific man. He found it 
impos^ble, from tlie circumstances above stat- 
ed, to atte^ipt ^ny alteration of the system. 
Before he was appointed to the managemeirt, 
the colliery was considered as worked out, and'^ 
the new workings made by him have, for the 
most part, been on detaclied patches of coal 
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that were left or forgotten by former managers, 
and some trifling basons of coal which he dis* 
covered. Mr. Aher is certainly the only per- 
son in the country who understands, or has 
studied its stratification, and I am indebted tt 
him for the details of the numerous borings 
'made in the Castlecomer royalty, which amotlgsj 
others will be found in the appendix ; and alsc 
for his assistance in affording me materials fo: 
the east and west section of the Castlecome 
colliery, plate No. 4. 

In order to convey my ideas of the improv* 
ments that may be made in working these CO- 
lieries, it is necessary that I should first describ 
the system that is followed at present. For tt 
plan of working, I beg to refer to plate No. • 
fig. 3. The pits are there represented as heio 
sunk at the distance of 80 yards ; they are su] 
ported by four pillars of coal, each six yar^c 
square. The first operation is the cutting 
p^sage or air course between the pits ; this J 
called splitting. The general working on tb 
coal is next commenced, and followed on *^ 
cording to the system represented in the plao 
the parts left white are the rocms or boafd^ 
which are first excavated ; their diniensiom ^ 
15 feet long by six broad: between each of tb 
boards a pillar of coal six feet by three is left * 
support the roof; in the centre between the pi^ 
a barrier of coal is left as a ftirther support to tb 
roof; when the whole extent to the rise whid 
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the pit can command, has been wrought as-repre- 
seated in the plate, as many of the pillars are 
cut away as can be removed with safety ; but it 
rarely happens that more than one-third are 
laved. 

When a pit is sunk and ready for work, the 
agent generally lets it to a master collier^ who 
is a species of middle man, between the collier 
and the agent. The master collier agrees to de- 
liver the co^l on the surface for a certain stipu- 
lated price, which varies from 6 to 8 shillings a 
ton, according to the difficulty of the work. 
This man engages a number of collier's or a cre7i\ 
as they are generally called, to work with him j 
each man has a particular kind of work allotted 
to him, and a certain portion is considered as a 
Aiy's work} a crew consists frequently of 50 
Qc 51 persons, who are divided into 

£. s. d. 

20 Clearers, whose wages per day 

is 2s. 2d. each , 2 3 4 

20 Cutters, ditto 2 3 4 

6 Breakers, ditto O 13 O 

< 2 Hurriers, ditto 4 4 

SThrusters, Is. 8d. each 5 

Total cost of labour under ground 
for one day £5 9 O 



The work is commenced by tlie clearerSy who 
dear away tl][e slate from tlie top of the coal ge^ 

g2 
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nerally for one yard inward, but that ciepeod 
on the distance of the next back or natural dj 
vision ii;i the coal ; when the clearer meets <» 
of these, he always stops. The clearer's ta^ 
fs to clear the slate from the top of the coal fo 
^ length of from two yards and a half to thre 
Yards; he is succeeded by the cutter, wboa 
business is to make a cut or incision in the cqI 
from roqftojloor either a yard inward or t 
the next back ; the cutter makes seven cuts fc 
his day's work : last comes the brealcer, whi 
breaks down the coal by wedges generally dc 
yen in at the bottom. When broken down, tL 
coal is put into a wQoden box, which holds S. 
hundred weight, plfcced on a small sledge, am 
is drawn by the hurrier to the pit bottom Irj 
means of an iron bar hooked into a ring on tlu 
front of the sledge. The thrnster pushes tlu 
box behind. Besides the expense of the labouj 
of the crew^ the master collier finds horses t( 
raise the coal from the pit bottom to the sur 
face, by mean? of a horse-gin, and also candle: 
for the use of the workmen under ground* 

Objections may be made to this mode b 
working in almost every stage. The first is th 
immense sums which the prpprietor pays fo 
sinking so many pits, and the consequent ex 
pense of watchmen at each pit, to prevent pil 
lage, which even with this precaution is sti] 
, ver}^ great. Secondly, The master collier pay 
the collier hurriei:s and thrusters by the day^no 
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^y the quantity wrought, and owing to thg^o- 
v«nly manner in which tlie coal is worked, the 
difficulty of dragging it through the passages is 
80 great, that the hurrier and the thruster 
^necessarily receive a greater part of the money 
t^ should come to tlieir share if greater re- 
gularity were preserved. 

In the concluding part of this report, a de- 
^ription of the mode of working collieries on 
*fe6 most improved plan will be found. I need 
^refore only observe in . this place, that the 
system of working, by master colliers, should 
^discontinued; that each cdlier should work 
M^ himself; that hurriera ^ould be paid by the 
^xm fpr drawing the coals to the pit bottom, andc 
should be independant of the collier ; that the 
^boards or drifts in the coal should be laid out 
by the manager, on a regular system, not ac- 
cording to the whim or judgment of the col- 
lier ; that air-courses should be regularly pre- 
served throughout the workings, which by this 
tneans might be much more extensive in each 
l^t than they are at present; that rail-ways 
^hduld be laid in all the great leading passage^ 
throu^out the work, and that the hurrierd 
ribiould draw the coals to the pit bottom, in wag- 
gons. By this means the thrusters might be 
discontinued, and in deep and extensive pits 
the roof should be taken down in the leading 
passages of the mine, and horses employed in- 
i^bead of men underground, to draw the coals to 
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th6*pit bottom, according to the manner de-* 
scribed in the concluding article of this report* 

I have no doubt that Mr. Aher would have 
encountered »the Herculean labour of attempt- 
ing to remove the prejudice of the colliers, a:nd 
have worked Massford colliery on an improved 
plan, had not all the pits which are requisite to 
work t|;ie colliery according to the old system 
been sunk long since by a former manager, 

I cannot help regretting that the Grand Cana2 
C(>.mpany should have commenced, and persist- 
ed in following the wretched system of fh^ 
country, in their colliery on the lands of Boula- 
voneen, now called Newtown. This coal var 
-ries from 3 feet to 3 feet 4 inches in thick- 
ness, and is solid from top to bottom. The 
engine pit is 68 yards deep, and the shallow 
pits, to the rise, are from 25 to 30 yards. (See 
east and west section of the district.) 

This colliery, which originally consisted of* 
about 60 acres of the best coal ever discovered 
in the Leinster district, has now been working 
seven years, and many pits have been sunk and 
wrought out, in which, as is usual, half file 
pillars have been left behind. Had this <ioU 
li^ry been properly commenced, the whole of 
it might have been worked from the engine pit, 
enlarged to twice its present dimensions, and 
divided into three compartments, through two 
of which coals might have been raised by a 
ivinding steam engine, and the water through 
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thethircL There are several much more ex- 

tensive collieries at Newcastle on Tyne, worked 

advantageously from one pit, where the coal is 

nearly at the same depth below the surface as 

at Newtown, namely between 60 and 70 yards. 

But at Newcastle horses are used under ground 

to draw the coals to the pit bottoip. 

Had this system been originally adopted, the 

quantity of coals raised per acre would have 

l>eeB mucji greater than at present, Tlie ex- 

Pence of sinking the numerous pits, the erec- 

^^Vi of horse gins, and all the apparatus belong- 

^^g to a pit, would have been saved, as also the 

^hole of the horses at present employed at the 

^iifferent pits to raise the coal. Pillage would 

'^Xave been completely prevented by an enclosed 

3^ard round the pit, and instead of the present 

-Requisite number cf watchmen, one would have 

V>een sufl^cient. It would be endless to enter 

^ntp any further detail of the savings that would 

^lave attended the adoption of the improved 

^ode of working, I shall conclude by recom- 

^loiencling strongly to the Grand Canal Company 

^idll tQ ^:^ert themselves to change the present 

^^etched systeip, and if they attempt nothing 

^Ise, at least a proper plan of ventilation might 

without risque be adopted, so as tp prevent the 

necessity of sinking any new pits, many of which, 

on account of the depth, would be very ex- 
pensive.* 

• The Newtown colliery was for many year^ very unpror 
ductire, notwithstanding the enonnoiu price of twenty shil- 
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Tlife ^Itktk Miich test upon the first bed irf 
thtee foot GOal al:^, first, — black slate clay, con- 
tainitig numerous balls of clay ironstone, usuaU|r 
a^j^atiged f H bed^ of ofae inch in thickness. This 
bed varies ih diffetdtit plates from tliree to twelve 
yatxls in thickness ; it is succeeded by a bed of 
daty sandstone, which on an average is five; 
yards thick, above which is grey sandstone ten 
^ yards, then blue arensuceous slate-day twelve 
yards. This bed is followed by the coal seat of 
the double seam. 



SIXTH. BED OF COAL, OR DOUBLE SEAM* 

Itis bed, which is situated from forty to for- 
ty-five yards above the first bed of three fotot 
coal, consists of two beds of coal separated by a 
bed of seat or fire-clay, which varies in thick- 
ness from six to eighteen inches ; the uj^ei* 
bed of the coal is usually ten inches, attd the 
lower twelve inches. Its occurrence iii the dis* 
trict is very rare ; it has never been met W^ 
except to the west of the great down throtf , in 

lings a ton being paid for coal at t!ie pit knouth : but whhlin 

these laist two years, Mr. Ro^, the pregent manager, has by 

regularity and perseverance, changed the face of things, ^nd 

rendered it very productive, though the country system of 

working is still persisted in to its full extent. 
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the Lordship of Castlecomer colliery, on tli9 
side of Cooibane hill, as represented in section 
No, 3, and immediately below the clay covering, 
at the engine pit of Newtown colliery. Its ex- 
tent on Coolbane hill is very trifling. It only 
occurs between the two slips, represented in 
section No. 3. This bed has never been worked. It 
is covered by a bed of black slate-clay, which 
contains beautiful impressions of ferns, it is 
lacceeded by the coal seat of the 



SECOND OR UPPERMOST BED OF THREE FOOT 

COAL. 

It lies seven yards above the double 
iJeaid. Its quality is very inferior to the first 
bed of three foot coal. It has not been met 
with in the district except between the two 
slips in Coolbane liill, already mentioned. Its 
extent IS nearly equd to that of the double 
seain. This bed of coal, which is the upper- 
lAost in the district, is covered by a bed of black 
slate-clay interstratified with beds of clay iron- 
stone, usually one incb in thickness ; these al- 
ternations continue to the surface, and form 
tie uppermost strata of the*coal district. 

Thus it appears that there are eight beds of 
^oal in the principal division of the Leinstef 
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coal district, which, rest one upon the odier int 
regular succession, tiamely, 

I . The Rossmore foot coal.. 

2* Tlie first bed of slate-coal. 

3. The second bed of slate-coal. 

4. The four foot coal. 

5. The second foot coal, or Drummagh coaL 

6. The first three foot coal. 
?• The double seam. 

8. The second three foot coal. . . 

We shall now proceed to the consideration 
of the detached beds of coal. 



DETACHED BEDS 01? COAL. 



In the foregoing pages the principal object 
has been to describe the general stratification, 
and the outgoings of the several beds of coal 
that occur in the great mineral bason which oc-. 
cupies the northern division of the Leinster 
coal district. The situation of some thin beds, 
of coal, apparently unconnected with the otherSj^ 
still remain to be described. 

In the lands of Rockbrook, to the south of 
Gaulstown, there is a thin bed of coal, on 
which somfe workings were formerly made. — p 
The stratification is extremely regular in the 
valley of Rockbrook, and if the field of coal 
should prove extensive, it may be wrought to^ 
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advantage. ' Owing to the great thickness of 
alluvial matter which conceals the strata, no 
traces of the coal could be seen, except very in- ' 
distinctly in two places. But from the appear- 
ance of the seat rock, and the general regularity 
of the stratification, this valley seems to merit a 
trial. The coal is apparently of a slaty nature, 
and may possibly be a continuation of the first 
or second bed of slate coal* Many trifling indi- 
cations of coal have befen observed south of 
Rockbrook, particularly near St. John's well, 
and at Ballygurteen, but the stratification undu- 
lates exceedingly, and the coal is rarely more 
than from four to six inches in thickness.* To 
the west of Firoda, an irregular and undulat- 
ing bed of slate-coal has been exposed to view 
in the channels of the mountain streams, parti- 
cularly at Lowhill, and in that neighbourhood. 
A pit was formerly sunk on this bed to the north 
oi Lowhill, and the usual tradition of a thick 
bed of good coal having been found, (though 
jthreugh bribery the pit was immediately closed 
up,) induced some persons to re-open it, some 
years ago, at a very considerable expence. When 
they arrived at the bottom, the bed was found to 
be composed of eight or ten inches of soft slate- 
coal. This pit was originally sunk in the centre of 
a steep and narrow undulation of the strata ; for 
the same bed of coal, which is thirty yards deep 
where the pit was sunk, appears at the surface 
sixty yaiuis to tjie west of it. 



In the CtiUenagh hills, which form the north 
western extremity of the district, four beds of 
siate-coal mixed with slate^clay have been disco- 
vered, but they are all thin, and even if they 
were of sufficient thickness, they could not be 
worked ; for the strata oft all sides dip into the 
hill at «o «teep aji angle (frequently of 30^ and 
even of 45^ from the horizon) as to render k 
impossible to follow them for any distantce, ow- 
ing to the rapid increase in the thickness of the 
csover* Maiiy trials have been made a^t ^iS^ieisf. 
periods ifl all these beds ; and some of the old 
pits were lately re-opened on the estates of Lord 
Norbury and Lo^rd Tarla, on Lord Norbury'g 
pr<^rty* At the depth of fourteen yards, a 
hed of coal mixed with slate ai^d slaty cdal octe 
foot thick, was fbu'nd^ but there was only two 
mches oi ^oSdd coak An ameient borehole, 
care&dly stopped at the t<^, was also discover- 
ed J it is said to be forty yards deep, ^d the 
old men assert that a thick bed of coal was 
found at the bottom : however from observa** 
tioBs on the alternation of the rocks, below the 
first bed ^ coal in a neighbouring stream for 
AOre thaa forty yards, I can venture to contra- 
cBct tbte i?eport» The strata are so irregular and^ 
chai^eable, that a iiiin bed of coal might possi-* 
hbf have been found in Hbe borehole, which either 
did not appear in the stream, or from its in^g- 
mfieance was passed over. But it may be safely 
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asiserted that no bed of coal, even of one foot in 
tHicknesSy exists there. 

Two very impure and irregular beds of slaty 
coal were ibund on Lord Tara's estate, one of 
w-hich varies from six to eighteen inches in 
tliickness. Some trial pits have fomierly been 
made oa tliese beds, one of which has lately 
been cleared out, but nothing worth following 
^a^ found. These discoveries and trials have 
^ been made on the south side of the hills. In 
tile stream to the north nothing was visible ex- 
cept the remains of some old workings £or iron- 
stone, which appear to have been very exten- 
sive. The ironstone was conveyed from Culle- 
uagh to the iron works at Mountrath to be 
Mxielted. 

Some years ago a trial was made at Blands- 
fort to the east of the Cullenagh hills, but with- 
out success; and from what I have seen of the 
stratification of the country, it is very unlikely 
that any workable bed of coal exists in the 
^aliey. to the south of th<»c hilLs. 



OF FRUITLESS TBJALS fOE COAl*-. 



During the last twelve years more tliaii 200 
pits and boreholes have been sunk in the royaltjT 
^f Castlecomer, and by the Grand Canal Com- 
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piny in the royalty of Doonane. Very many of 
these have proved fruitless, and some have been 
made in situations where a little experience and 
some knowledge of the stratification of the coun- 
try, would have been sufficient to have proved 
that no coal existed. Though many of the trials 
made by the proprietors of the Lordship colliery 
have likewise proved fruitless, they were all un- 
dertaken with a view to ascertain the extent of 
some particular bed of coal, in situations where 
the clay covering prevented any satisfactory ob- 
servations being made on the stratification at 
the surface. The inconsiderate trials were 
made under the direction of a succession of 
English and Scotch coal viewers and agents, at 
the expence of the Grand Canal Company, who 
thus threw away many thousand pounds in sink- 
ing and boring for coal, beyond the outgoing of 
the first bed of slate coal, that is, through the 
strata which lie beneath it. Had Killeshin glen, 
or any of the other numerous deep cuts on the 
eastern face of the colliery hills between Corgee 
and Killeshin been carefully examined, it wpuld 
have Been discovered that no workable bed of 
coal exists in the first 860 feet above the lime- 
stone, arid consequently the pit at Spring Hill 
never would have been sunk through black 
slate into the limestone, or the trial near Bal« 
lickmoyler at the edge of the limestone wpuld 
never have been commenced. 
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M&ny fruittesfl trials for coal have been made 
in the days of ignorance by country gentlemen 
aad farmers, in the strata beyond the outgoing 
tyf the lowest workable bed of coal ; but with- 
in these twelve years none have been attempt- 
ed, excepting by the Grand Canal Company. 
* To enter into the detail of the erroneous and 
expensive system they have pursued, though it 
might prove a warning to future mining com- 
panies, would lead to a discussion of too great 
length. It is to be hoped, however, from 
"what has been said, that no trial vnll in future 
be made beyond the edge of the lowest workable 
coal in the Leinster coal district. 

The quantity of coal annually raised in the 
principal division of the Leinster coal district 
may be on an average about 70,000 tons of hard 
coal, and about 100,000 of soft coal or culm. 
The whole of the hard coal is raised from the 
Castlecomer and Newtown collieries, but in ad- 
dition to them, culm is raised at the Firoda, 
ToUerton, Wolf Hill, and Clogrennan collieries, 
which increases the quantity of culm raised. 

The price of coal at the pit mouth is twenty 
shillings a- ton, and of culm about five shillings ; 
but the price of- culm varies according to the 
proximity of the collieries to the markets, from 
five to eight shillings a ton. The culm of the 
great collieries is composed of the hard coal 
broken small in the operation of working ; but 
the culm of the thin beds is, as I have already 
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inentioned, naturally a soft slaty coal, which 
quickly divides into thin plates by exposure to 
the air, though it may have been brought tqp 
from the pit in large thick flakes. The princi- 
pal markets for stone coal are Kilkenny^ Car- 
low, and Athy. That brought to Kilkeuoy and 
Carlow is used in those towns, and their imme- 
diate neighbourhoods. The coal brought' tp 
Athy is chiefly sent by the Grand Canal tP 
Dublin, Tullamore, and even by the riyer Shan- 
non to Limerick. In distant places the coal jb 
used only for malting, for which purpose it is 
peculiarly ^apted, as it neither flames nor 
smokes. Stone coal is also shipped at I^ighUn- 
bridge bn the river Barrow, for the supply of 
the Ross and Waterford markets. The culm 
or soft coal of the Leinster coal district is chief- 
ly used for burning lime, and for this purpose it 
is sent for.by the farmers of all the surrounding 
counties, but particularly from the mountainous 
district of the counties of li\^icfclow and We;x:- 
ford. 

The coal of the first bed of three foot coal is 
by much the purest in the district. It hasbe^L 
used at the colKeriesito melt iron in cupola /^r- 
naces. , Cast iron of ;tbe best quality , might :^ 

madewith this coal, if it. could be raised /^Vi^ 
suffidently. law jate.; but at tlie present prioe 
•of twenty shillings a ton it Could not answer^c 
On this account I have dwelt less than I should 
.otherwise have done, on^thQ pumber, ^uaUty» 
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md tbicknesB of the difierent beds of clay iron* 
ftone, which occur between each of the beds of 
coal, and also in other parts of the district 
where no coal exists. 

SUme coal is peculiarly adapted to culinai'v 
purposes. When once perfectly ignited it will 
bum. without any apparent alteration for many 
Jioora, but it is certainly less agreeable for ge- 
^^esal domestic purposes than bituminous or 
"(dssdi^ coal. Owing to the 'high price of .hard 
^oal, and scarcity ^f turf, many of the peasants 
-^ the «oun4y^ -Kilkenny and Queen's county 
''^^Udce an -excetiont substitute, by mixing pounded 
^^ikn .wi|h onejfbarth part of day ; unctuou3 or 
^^^"Ublemouldanswers much better than stiff day^ 
^^d probably bo^-stuff will be found superior to 
either. The culm and clay are worked together 
*ifee mortar, and then formed by the hand into 
»^a.lls of about three inches diameter. These 
'^^s are made use of instead of coal, and are 
tHit .on the fire wet ; when once ignited, they 
^Xim extremely well, and make a more agree- 
able and livdy -fire than the hard coal. The in- 
"^eased -liveliness may be attiibuted to the balls 
'^^ing readied porous from the shrinking of the 
^ay by heat, tfje air ^y this means) gettiiig ad- 
mission to the diflferent sides of the small coal ; 
^bilstin.tbe'hard coal, the body is so compact, 
^^iat nothing but the exterior surface is expose^- 
Wien a fire made of balls is well lit, it may bi? 
^^cked down by a cake of the mixtore of Qab;! 
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and clay being laid wet on the top in a sitniltf 
manner to bituminous coal. } 

OF MINERAL WATERS. 

The chalybeate species is the only kind of 
mineral waters which occur in the Leinster coat 
district* '. The springs most frequented for thoiir 
medicinal virtues are those of Castlecomer and 
Ballyspellan, neither of which are very stroi]^^ 
The waters which issue from the levels of the 
different collieries, and from some old tx^-eholea^ 
are much thore strongly impregnated wiihL 
aulphat of iron than they are. But the spa. at Bal- 
lyspellan contains carbonic acid gas, in additioii 
to the sulphat of iron. : r : 






OF ROADS AND CANALS, 



The great leading roads from the collieries to 
the principal markets are generally kept in good 
repair, but the bye roads are execrable indeed. 
Many of them serve for the double purpose of |i 
road and a river. The road from Castlecomer to 
Kilkenny is on the whole well laid out, but that 
from Castlecomer to Athy has been laid out over 
hilland dale, nearly in a straight line between the 
two places. A more level line of road might easilj 
le formed, so as to avoid the hill of Doonane^ 
Drimsallagh,and especiaUythe summit of Corgee 
hill^ but it is to be feared that the great expense 
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i^ill for many years delay the completion of a 
ne>v road in that direction. Witliin the last six 
years, a new road has been made between the col- 
t Series and Carlow. It was laid out with consum«- 
mate skill and judgment by Mr. Aher, the mana* 
gw of the Lordship of Castlecomer colliery. The 
chief part of the expence in making the road 
^*^as raised by subscription in the ct)unt^}^* 

A very practicable line of canal was laid 
^Utby Mr. Sparks, from the Orand Canal to the 
*^>¥n of Castlecomer. This canal was at one 
Period a favourite object with many gentlemen 
^^ the Queen's county, but at present it appears 
*o be forgotten. This line, together with one 
^^id out by Mr. Kilally, between the Grand 
^anal at Athy and the Nore above Kilkenny, 
^^e marked on my map of the coal district. 

OF THE DIFFERENT METHODS OF 

WORKING COAL. 

The collieries that have been wrought, and 
:aure at present at work in the Leinster coal 
^listrict, have been, and are conducted in a 

* The Dowager Countess of Onnonde subscribed J^IOOO. 
towards this road. I am happy in having this opportunity 
«f digressing my admiration of the liberal manner in which 
that lady at all times supports every project which may tend 
to the 1>enefit of the country. To make her neighbours and 
tenants comfortable andlu^py, and to improve the smround- 
ing country by every means in her power, appear the no* 
Me and patriotic boundary of Lady Ormonde's wisheji mi 
Meitioop. 

^ 2 



\ 
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fatiky *hd expensive maftner, in almost everjr 
department. With a view, to point out th# 
errors more clearly, and> if possible, to improv<| 
tjbe pr^eAt system, I shall ig'iye a shor4 outline 
of the difSMrent approved methods of worki^ 
coal,. a«d d^scrit>e tile situations to which thasf^ 
idilTereH't Hietho<k are applicable. 

In the commencement of any coal >rori^ tii^ 

i^t'A object of attention should be to £ree the 

fi^d ctf coal from water. This may be ei& 

fected by a tevel^ if the situation permits, it j of 

by sinking a pit on the lowest point to the dj^ 

i]£. the field df coal, so that all the water of tibe 

€oUiery may be conducted to the ipit bpttoo^ 

and thence raised to the'^or&ce by pum^^geitti^ 

gines, moved by steam, water, wind, or axrf 

power or means that is found most convenient 

If the engine or water pit be in an improper 

situation, which is by no means an unconnnon 

occurrence, the proprietor will Aecessarily h% 

put to tlie expence of sinking a new pit, to un» 

water that part of the colliery which the first 

cotdd not command, or sink the pit deeper, anfi 

drive a level in the under strata so as to 'mtet 

the coal -to the dip of the engine pit. Toomtich 

pare cannot therefore be taken, previotts to sitlfc 

ii)g an engine pit, to ascertain with accnrsu^ 

the direction of the dip^ and the as^e of i^ 

dination which t}ie coal or upper strata malM| 

wijth the horizon*. The upper stwa:a «ttfe me* 

tioned, as they are usually parallel to tite 'cbtl;; 
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mid consequently if the direction of their <£p 
and inclination can be taken at two^ or thire^ 
places at the surf ace, and are foun$l to agree, thf- 
engine pit may be sunk with confidence from 
the knowledge thus acquired. 

This being effected, the next object of consi* 
deration is the mode of working which is suited 
to the particular bed of coal ; this ^411 be deter- 
mined by the thickness of the bed^ its depth 
f):oiQ the surface^ and the nature of the roof or 
rocky bed which covers it, and also of the floor, 
qr rpc]( which lies beneath. 

There are two distinct methods of workiiig 

co^^ the narcw and the long or broad way ; th^ 

narrrow way is commenced by cutting passages 

thrqugb the coal, both length ways and across^ 

leaving rectangular pillars between the pa$sages. 

By the first operation one-third of the coal is 

genanilly taken out. But when found conve« 

nieni, the piUars which remain are afterwards 

wniQY^d^ ooiBJQieQcing with the mpst distant, 

and ending with those next the pit. By the 

broad way^, the coal is wrought out at opce, 

£r^uently for a length of 150 yards in pne face> 

^witbo^t leaving any pilars of coal to support 

th^ jp^. The former mode of working is ailapt- 

ffd tp hed^ of oobI which occur a considerable 

depth beneath the liuface, from 50 to 100 £a^ 

thoms ; and wtuch have a strong roof either of 

9and9tQQC^ or slaty-sandstone. The broad me*^ 

^9di ^ a4apted to beds which lie nearer to thf 
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surface, and which are covered by a tender roof 
of slate-clay, which falls quickly after the cpal 
is removed. • 



OF TH]^ NARROW METHOD OF WORKING COAL. 



Most of the great and deep collieries in Eng- 
land are, with trifling variations, arising froni 
yarions local circumstances, worked according 
to this plan. In taking a general view of the* 
whole, I am inclined to give the preference to 
the improved system at present adopted at th«^ 
collieries of Newcastle upon Tyne ; and which, 
with trifling modifications, might be followed in 
any colliery. 

This improved system has within the last eight 
years been brought to its present state of per- 
fection, through the ability and unremitting ex- 
ertions of Mr. Buddie, of Newcastle; and I 
hstve infinite satisfaction in having this oppor- 
tunity of returning him thanks for the liberal 
manner in which he gave me information re- 
specting his various improvements. According 
to l^tr. Buddie's plan, friMn seven-eighths to nine- 
tenths of the coal is at present raised, whilst 
eight years ago but one half, and frequently 
less, was all that could be obtained, and there- 
fore through his exertions, the coal owners of. 
the north of England may be said to have en* 
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creased their property, at least on6-third, as 
more coal than is equal to that proportion is 
now raised out of the same area, than could be 
effected according to the old system. 

But Mr. Buddie's talents have not been con* 
fmed solely to the improvement of working 
coal; he has also introduced a more perfect 
systeoi of ventilation, and has put in practice 
many sin^ple, but excellent contrivances, not 
only t& prevent the accumulation of inflamma- 
ble air in any part, but also by using hanging 
dpors, which jdeld to the blast of inflammable 
air, and are not carried away ; he prevents a 
general explosion throughout the mine when 
any cavity containing inflammable air is broken 
into accidentally as the works extend \ — ^by this 
means, when the first blast is ovqr, the general 
ventillation of the mine goes on as before, and 
the lives of the cdiliers and horses in the dis- ' 
tant parts are preserved. None of our Irish 
ccdlieries contain much inflammable air, I shall 
not at present therefore enter into any detail 
on this point, - but shall confine my views to the 
different methods of working and supplying 
fresh air to the most distant parts of an exten^ 
sive colliery^ by one or more pits. 

This knowledge will best be communicated by 
explaining tjie plate No. 6, which represents the 
plan of the improved system of working and 
yentill^tiijig collieries j^t Newcastle upon 'Tyae^ 
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Tbe ftli^de bdo^ the letter A^ is intended to 
rfepf^fft a pit or «haft^ divided from top to bot- 
t§th by ft bdjEurdied partition nicely jointed, so as to 
prevent the communication of* air from one side 
of thfe p!t to the other- Through the right haad 
di?<iSi&tt of thk pit, which is called the do^wn^ 
ckiPy the kit defcends ; having passed throuigl} 
afi tfcte eidavatiobs that have been ttiade throo]^ 
th^miti^, which are repr^^sentfed hf the whit^ 
or ftiittbidur^ divisitfflfr, it p«t«sfes tip the left 
Wtfia di>fiskm of the pit; lb fiSd the draiighi 
of Mf; a J5*eit fir* is made Iii a furnace at Bi^ 
whfcfi ikt&Rtdi the dit, aivd causes it tp asceinl 
nfef fe ^liicMj^ thrbuj^ the tip0a^ pit (If diTisi0ni 
The krtt)^s point ottl Ihe dii^fetibii of the coarsQ 
of t!i6 afri tft[ro^hi*Ut thfe iftiri^ and ttre reft 
irt^k^ af e #aKB 6^ t^l6]^^^ h\M m fwce tfe? 
passage bf the *ifr in j^tJdkfer ^efetidlis. The 
j)arti itt tWe pJite i;iotett!i^ed bfe|feit, r^^eat '^jb«s 
un^ougW part of the c<ka^ 

The principal advantage of ^li^ ^(ew ^Rifife' iMf 
wJftrtiiiigS; that it dividfe^ the rtHh^teto Wiy •cotav;. 
venteht ittriiftfer ^ iBstefifetd, each df whidi is tb be 
wtonght tttit k fts tUrft) afid the Irocif HFoffSned ib 
cRis^mv. But*o|)reVeftttlhecfoife i^rfefetfedl^ 

falling in of the roof b^ erne pktif i^m (^timfti^ 
cMrtg Witif, iand intein^ the ct«d[ ill atidtliw^ a 
greit pfiitec\xitg WMi or piifcir ^ (ottl i» kft ^ 
twcen <^ach divisk/n. By ei^ak^iiilifg the phVe^ NiKr 
6, tfire Several ditiskms or dist^k^ ^ay l»^ ea^ 
traced by observing the luie of large piUars^ The 



first operation of workix^ tlie coal is represented 
clearly in the district F. From the .boHojn 
i^, -U:, .: of the pit, two parallel passages are cut 
three yards broad and twelve yards asunder ; at 
coUTenient (Stances cross cut passages or head- 
ingSF are driven to connect the parallel passages^ 
and thereby create a complete circulation or 
curl^ent of air. 

The parallel passages are tlien continued until 
sdo: again becomes deficient ; a second heading 
is then cut, and the first is car^uUy closed up, so 
as to force the air round the lengthened circuit. 
This process is coptinued uninterruptedly around 
the district as represented on the plate. The dis- 
trict being tims surrounded, broad passages call- 
ed boards or rooms are then oommenced at the 
Jower end of the district, and are cut at regu- 
Jbr xiistances upward, towards the parallel pas- 
sages first described. The breadth of the boards 
sokd that of the pillars of coal left between them, 
IS continually varied according to the nature of 
the strata which forms the roof and floor of the 
coaL llie usual breadth at New^castle is 12 
feet &x the boards, and 6 feet for the headings, 
leaving a- pillar of j60 feet by 33 between them. 
In the district F, the boards are represented in 
progress^ this is ako the case in the district 
K j-rwhen the boards and headings have been 
made throughout a whole district, as is repre* 
sented in the districts G and H, the next ope- 
ration is to remove all the pillars j those at the 
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furthest extremity of the district are first cui 
otft'^; this operation is performed either by com- 
mencing at one end, and proceeding regularly 
to the other, or by cutting the pillar in the 
middle, and setting a number of men to work' 
at it. • But this must depend on the strength of 
the roof. A few of the pillars of the district 
G are represented as being removed, and thfr 
whole of the coal that could be carried away i$ 
represented as being wrought out of district 1,- 
nothing except the trifling quantity shewn by 
the black lines, being left behind. When thie^ 
pillars of the district G have been wrought out 
nearly to the boundary pillar between the dis- 
tricts I and G, the boundaries should be divided^ 
by boards and headways, and a considerable por- 
tion of them ma.y thus be removed. 

Owing tp the frequent mistakes of sinking 
pits in improper situations, the pit A is placedf" 
in a position with respect to the colliery, that is 
frequently seen in practice, namely a great piut- 
of the coal field lying to the dip, or under the* 
natural water level of the pit. By observing 
the direction of the dip and rise, as repreSenteiS" 
on the plan by the great arrow, it is evident 
that without some contrivance no coal could be; 
level or water free below a line drawn across th6^ 
pit A, at right angles to the arrow, and conse-/ 
quently half the coal of the districts F and G^- 
and the whole of the district K, must have heeti^ 
left behind. ' To overcome this evilj the pit A' 
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ift supposed tp be sunk below the coal to a depth 
more than equal to the level of the coal at M, 
and a drift or passage is supposed to be horizon- 
tally cut through the strata beneath the bed of 
cosd till it meets the coal at M, by this means 
the. district K may be freed from water. Had 
the pit been originaUy sunk nearer to M, all the 
cr j>ence and trouble of driving the stone drift 
woidd have been avoided. 

Xt frequently happens that the stoppages, or 
''^aUIs built to direct the ventillation, interrupt 
tho communication from the various parts where 
*he coal is working to the pit bottom. When 
happens, a door should be placed at a con- 
distance on either side of the wall which 
^*^ay then be removed, and the leader of the 
^Oal waggons, as he passes along, opens the first 
', and having led his waggons past, shuts 
and then opens the second door; by this 
?T^eans the regular ventillation of the mine is 
*^^Mistantly preserved. 

According to the plan just described, very 

Extensive collieries are worked from one pit, at 

-Newcastle on Tyne, and passages or boards, 

^^mounting in the aggregate to 30 miles in 

length, are perfectly ventillated by a single pit. 

The mode of passing the air through the 

difierent passages or boards, varies according to 

circumstances; when a very quick current is 

required, the air is passed up one board and 

down the next; or as represented in the plan. 
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or up two boards and down two, or up threes ^"^r^ 
and down three. But in small collieries^ qis.<:> < 
where no inflammable air is met with, the pas ^ ff g^ 
sage of air round tlie boundaries of a districtK^J^:^:>c( 
as that of F, Iea\'ing aU the ends of* the pas^-aauEas, 
sages or boards open for the air to circulate, iiB^ it 
found sufficient. At tlie great collieries at 
castle, the ventillation consists of a current 
air of 36 square feet, moving with n v^lp^ity 
3 Jeet in a second. 

The different modes of remaving the pillan^'319 
according to circumstances, are represeiited i^'^^^^n 
plate No. 7 a a, CQ D and e are Uie dif^eii^ jnt 
modes of working pillars where it is necega r^ — y 
to preserve tlie air courses. The pillara ar^ — a 

wrought in the manner represented at b \l d j 

where the outer parts are much damaged an^^^-d > 
cracked by the pressure of the roof and flop-^ar. 
And f f when the roof is not sufficiently stron^^ 
to remain up while the whole pillar is remc^^- ^r 
ing. In this case the centre part is left, 9X^A 
both ends are carried away. 

The consequence of working the boards *^^ 
wide is represented in the elevation in the b^*" 
torn of plate No. 7. The pillars on either ai^ 
of the board g are represented as much hrok^^^ 
both at top and bottom, by the pressure of t^^ a 
roof and floor, and the coal is rendered uselo^^ ^ ' 
Besides the passage tiirough the board is neaT^^ ■- ] 
dosed by the approach of the roof and flo^^ * 
towards each other. The board H repc^^m 
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ihe appearance in elevation of one that is driven 
:^ a proper width. In this case the coal on 
t»oth 3ides is solid, and the roof and floor re- 
aaaiB in their original positions. In working all 
poBieiies^ it is better to drive the boards too 
narrow than too broad ; in the first case when 
the pillars are to be removed, the roof and the 
«oal are both sound, and the whole of it maj 
"With safety be removed ; but * in the latter the 
<:entre of the pillars, as represented by b b in 
^e plate, can alone be taken away. When two 
^psti are sank in the same coUier}% the air is car- 
vied 4own one pit, and having traversed the 
^^mBiery, passes up the other. 



mOAD 2ffETaOD OF WORKING COAW 



Msaiy af the shallow and thin beds of coaJ 
&i Yorkshire are worked in the broad way, but 
^e. breadth of the banks vary in almost every 
VQllieiy^ from certain local circumstances, l 
^ba(l describe one, the principles of which may 
W.^^ed to any shallow colliery, and the pro- 
^ breadth of the banks, wliich depend on the 
^Mo^of the roof, will be determined better by 
mtskice .than . precepL 
Ihte No. 8 represents a very simple and ex- 
.m ^ntaaethod of working in the broad way. A 
I k^ihaft divided into two equal parts, in the 
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tnmhet already described. B B B are doubfc 
drifts, ivith proper headings for air. C C and 
B D are banks, each 50 yards broad. Th^ 
dotted marks represent three rows of wooden 
pillars which support the roof. The light shade 
represents the parts already worked out where 
the roof has fallen. 

The first operation in the work is to dnte 
the several double drifts. Those on either side 
of the pit must be completed to the full extent 
before any other workings can go on. The 
three double drift:s at right angles to the first 
may then be commenced, and having proceeded 
20 or 30 yards, the great working or bank may 
be commenced, by breaking down the coal along 
the lines E E upwards. The coals are drawn 
out through any convenient headway to the pit 
bottom. Having broken down the coal across 
the whole bank for three yards to the rise^ a 
row of wooden pillars should be placed from a 
yatd to a yard and a half, to the rise of the coal 
pillar of the drift; and again, when four or fire 
yards of coal have been wrought, two successive , 
rows of wooden piillars should be placed to sup* 
port the roof; when six yards of coal have been 
worked out of the bank, the hinder row of 
pillars may be removed, and placed in Uie front; 
and the roof suffered to fall down in the place 
the piliard stood. If the roof does not «oon ^ 
fall, it must be struck with picks and hammers; 
ip bring it down; sb there is danger in sufifer** 



jflg too much weight to press upon the wooden 
pillars* 

In the plate, the banks to the right and left 
are represented as having made considerable 
progress. The coals are drawn from the face 
of the banks on both sides through the open- 
ings or headways, by which the air is intro^ 
duced, as represented by the arrows. I and F 
-tpre double doors to prevent* the air from the 
-2eft bank returning directly to the pit; by this 
la&eans it is forced along the face of the work- 
:3iigft in the right bank. The first banks being 
proceeded on to a certain distance, a third and 
ztfoorth may be commenced to the right and left, 
-^and others may be wrought to the rise by con* 
Electing the rise drifts by cross ones at right 
-^■ngles to them, and working upwards from the 
^^cross drifb, in the mannei" that has been de- 



According to this plan a very extensive col- 
^ery may be worked from one pit, but horses 
-^xnust be used to draw the coal underground ; 
^^«id if the coal be thin, part of either the floor 
<»r roof must be removed to give sufficient head- 
way. In speaking of Newtown colliery, the great 
benefit arising from having few pits at work, has 
already been mentioned, and the saving of la* 
hour both of men and horses, and the preven- 
tion of pillage, will be found to be immense. 
This article may therefore be concluded b; the 
dttcriptioii of the moat approved mode of cour 
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\VBpng tiie caais finom the face of the work ii^ 
the pit bottom. First, a light cast iron railwajr 
mui^.'be laid from the pit i)Qtt(;>m ithrou^ all 
fthe main pas«»g«i of the colliery, ^^d brwching 
from ithese, smail i^oveaUe railways should be 
4aid from the aeao^est point of the mmx pas^ag^i^ 
or mother-gate, a« it is usu^ly cj^Ued, txy tht 
face .of the yvwkmgp. When the collier btf 
htoktsa .dow» the coals, another man, 3k»own hf 
variouB iuamea, a* putter, hitfrier^ t&c. m caw- 
ployed to fiU the Qoal into a wicker basket, mr 
^boflen^boK, plwed on a wooden carjriage urittt 
iron wboete ; thipis puahed to the moth^-^p 
iloiig the rail way, ftnd the pirtter returns issittr 
-an emply box which has been;leftin the motlsar 
.gate^ and so on. When a certain number, .sup- 
pose six, of these full boxes have Ijeen left at 
the mother gate,. a waggon boy arrives .firoHiithe 
pit, leading a horse, which draws six carriagw 
chained tc^ther, each halving an empty box on 
it. These boxes are lifted off, and by moansvOf 
;a small crane the fiill boxes are .«uccessiv£Elj 
raided and placed on the carriages, wdiich when 
thus laden axe drawn by the horse aUnig the rail 
way to the pit bottom, from whence the boxos 
are drawn xxp to the surface, and empty oncii 
returned. 

The minuteness with which I have, descrihefl 
the different methods of woridng coal, must, i 
«m sensible, a}^ar tedious jand unnecessary to 
feneral readers, tot my object h9» been tO::eiB« 
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plain the latest improvements so distinctly as 
to enable the proprietors of Irish collieries, to 
adopt such of them as may be judged advisable, 
and thus to correct the faults of the erroneous 
system of working now pursued throughout Ire- 
land, and enable them to conduct their mines 
hereafter upon the most oeconomical and scien- 
tific principles. How far I have succeeded in 
attaining this important end of practical utility 
must be determined by others ; but I feel that 
I must trust to the indulgence which I have 
^miformly received from a candid and liberal pub- 
lic, for the pardon of those errors which have 
probably occurred in this report ; and I shall 
be happy if my further researches on this sub- 
ject should enable me to correct those inaccu- 
racies which, in the course of so long a work, 

and in the prosecution of extensive inquiries 

• 

i^to local, though important facts, it was per- 
^ps impossble altogether to avoid. 
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APPENDIX. 



• • * 

Detdil of the strata met with in the fliflShreiit 
pits and borings in the Leinster coal dlistrict^ 
rrferring to the numbers marked on tke aaj^ 



KO. 1, TRIAL AT BALLTHMASUu 

&ack aiate clay *• - 19 2 4 

Hinly fllat^, not penetrated ■ ■ • <> 



no. 2.*— TRIAL PIT AT SPRIHdAlUi. 

Black slate clay - -^ 54 6 

Limestone, not penetfated 



*M0. S.-— borehou^ at old lbighlin. 
Black slate clay - - 40 

I2 I 
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NO. 4.— BORING AT NEWTOWN HARPOLB. 







YcU. 


Ft. In. 


Clay and gravel 


- 


11 


2 


2 


Blue slate clay 


- 


S 


2 


6 


Soft brown slaty sandstone 


« 


1 


1 


4 


Hard grey sandstone 


- 


I 


Q 


O 


Brown slaty sandstone 


- 





2 


7 


Black slate clay 


- 


O 


1 


5 


Coal and CuLMj^mixed with slate clay 


P 


1 


7 


Fire^ clay or coal seat 




S 





1 


Hard greyaandstone 


- 


6 


2 


5 


Grey slaty sandstone 


- 





I 


lO 


Qrey sandstone - 


■■ 


1 


O 


1 


Grey slaty sandstone . 


-■ 


3 


1 


a 


Grey standstone 


*l 





2 


1 


Blue slate clay 


m 





1 


s 


Coal 


« 





1 





* • - 

Fire clay or coal seat 


m 


Q 


2 


o 


Sandy seat rock -^ 


m 


I 


2 


7 


Blue slate clay 


- 








8 


Coal 


W 








1 


Slaty sandstone 


m 





1 


6 


Grey standstone, extremely 


hard 


4 





6 


Grey slaty sandstone - 




I 


2 


'^ 


Grey rock, extremely hard, r 
trated 

9i 


lot pene** 

* 


2 


1 


10 


> • . . • • • 

- f • - ■ 


49 





4f 



9S 



NO. 5. — ^FARNANS.. 






V 




Yds 


. Ft. In. 


Soil and clay 


• 


2 





Blue date clay 


• 


28 


5 


Grey arenaceous slate clay 


« 


22 





Blue «late clay 


• 


1 


6 


Grey slaty sandstone 


- 


2 


1 


Blue slate clay 


- 


1 


8 


Grey slaty sandstone 


• 


SO 


5 




82 






NO. 6.— FABXAK9. 



Soil and d»y 
Grrey slaty sandstone 
Clay ironstone 
Black slate day 
Grey slaty sandstone 
Blue slate day 
Grey aiaty sandstone 



1 



15 

7 

1 

25 



2 

1 
1 

2 10 
O 





50 2 11 



94 



NO. 7.— CLOGRENNAN COLLIERy. 



SqII and day 

Blue slate clay - ^ 

Grey slaty sandstone 

Black slate clay, coal roof 

Coal ... 

Grey sandstone 

Grey slaty sandstone 

Black slate: clay 

Coal. -^ - - O l O 



Yds. Ft. In. 


2 


O 





2 


0- 


0. 


6 


O 


Ch 


3 


0- 


© 








» 


1 


0- 


a 


S 


O 


o» 


2 





& 



21 1 7 



* H I t ^ii^i^f^i—— — i»WHHlwi^y 



NO. 8.— CLOGRENNAN COLLIERY. 

Grey slaty sandstone - 5 O O 

Hard grey sandstone - 3 O O 

Striped ijaty sandstone - 5 O Ct 

Black slj^te clay, coal roof - 5 O CT 

Slaty Coal called kennel 

Coal - 1 oV O' l\ e. 

Soft slaty Coal or helve 

Rte day or coal seat - O- 2< Ct 

Sandstone seat rodt, with impressions 

of rushes - . 2 




Carried forward - 19 3 6 



Yd. Ki. In. 



Brought forward 


19 2 C 


Hard gray sandstone 


10 


Back slate clay, coal roof 


I a 


CoAi ... 


1 


. Coal seaV, or fire clay 


6 3 


&ly'«eat rock 


2 


Sariped Slaty sandstone 


2 


Grey sandstone 


1 


SEriped slaty sandstone 


4 


urey sandstone, inclining to flag 


6 2 


Hard grey sandstone 


9 1 


(my slaty sandstone 


1 1 


Aue slate clay 


6 1 


Light grey sandstone veiy hard 


4 


(^ey slate clay - 


2 


(Jrey slaty sandstone 


i 6 


SUte'clay 


2' 


Grey sandstone 


Y 1 6 


Grey slaty sandstone 


S 6 6 


Grey sandstone 


1 ' 


Darli blue slate clay 


6 2 6 


Clay ironstone 


0' o i 


fiark blue slate clay 


4 6 


Clay -ironstone 


2 


Dark blue slate clay 


1 o 


Slaty sandstone 


2 


Sandstone mixed with slate clay 


2 



Carried forward 



96 



Brought forward 
Slate clay' 
Slaty sandstone 
Hard grey sandstone 
Slaty, sandstone 
Dark, grey sandstone 
Slate clay 
Clay ironstone 
Black slate clay 
Coal 

S^at clay - - 

Sieatrock - • - 

Dark grey sandstone 
S^ty sandstone approaching to slate, 
. containing beds of clay ironstone , 
ijark grey sandstone 
SJate clay passing into slaty sandstone 
$laty sandstone 
Black slate clay, coal roof 
.Coal 

S^at clay and seat rock 
S|.aty, sandstone 
Skte clay 



' * 






• 


• 







•■ 


v) 




• 


•><k ■ • 


.- 











Yda. 


Ft. Ik. 


63 


9 


10 








6 








6 





1 


6 





2 




1 





1 


O 





2 


o 








4 


1 


1 


O 








4 








^ 





1 




• 


1 


1 


■" 



■ 


3 


1 


0. 





2 





2 








6 








3 





o 





1 


0. 


1 








5 





0- 





2 


6 


91 


1 


t 

o 



97 



WrEHOLK at CLOGRENNAN COLLIEBT N£AE ths 

N£W PIT. 



Gfrey sandstone 

^ty sandstone 

^^ey sandstone 

®^ty sandstone 

^f\; slaty sandstone 

^^ey sandstone 

SJ^te clay parting 

H^.xd slaty sandstone in beds from 6 

^o 10 inches, with soft partings 

l:>etween 
S^ty sandstone very hard, containing 
t^nlphnr 

Slaty parting 

SUity sandstone, very hard, with sul- 
phur 

Slate day rather soft 

Clay ironstone 

Slate clay rather soft 

Hard daty sandstone 

Slate clay parting 

Hard slaty sandstone 

Slate day 

Hard slaly saQdston^ 

Carried forward 



Ydfc Ft. In. 





2 6 





2 





1 O 


o 


1 


1 








6 





2 



6 10 



O O 5i 









2i 








11 


1 














1 


1 





8 








9 








Si 








10 








4i 





1 






13 1 9 



9» 







Yds. 


Ft. In. 


firought forwarcf ^ 


IS 


1 9 


Slaty sandstone^ 


with many slate 






partings 


- 





1 


Soft reddish slate 


clay parting 





2i 

% 


Black roof slate 


- 





4- 


Clay ironstone 


IB' 





6 I- 


Black roof slate 


- 





1 2- 


- 


Ft. In. 






iSblid Coal 


1 1 ^ 


• 




Saty Coal parting o Of J- 


o 


1 54- 


Solid Coal, slaty 


structure 4) 






Hard seat clay 


" m 





* 0- 


Slaty Coal 


— m 


o 


0' 10 


Fire clay 


m 
« 





^ 




16 


1 10 









NO. 9. PIT AT THE RUSHES. 



Grey' sandstone, hard and cparsel 






1 

• 

1 


grained 


• 

5 





©1 


Dark'bltie slate clay 


6 


2 


rf' 


Gtfeyish blue micaceous slate cla»y 





2 


Of 


day ironstone 








*• 


Gtey^ sandstone 


a 


1' 


ei 


Carried forward 


13 


2 


9 



Yds. Ft In. 

Brought forward - 15 2 9 

Ft» In. 

ScIidCoAL . ^ ^ 1 

Culm - o s > i o o 

Coal mixed with slate clay 1 S ^ 

Dark grey fire clay - 1 O O 



17 2 9 



NO. 10. CORGEE COLLIERY. 



Grey sandstone 


- 


3 


1 





Black indurated slate day resembling 








Lydian stone 


- 


3 





o 


Blue slate day 


<. ■ 


6 








Blue slaty sandstone 


Fu la. 


1 


1 


6 


Coal - . 


t 6 \ 








CuLBf or kehre 


3 V 








Coal mixed with slate clay 


1 O 3 


n 


o 


/> 


Fire day 


« 


I 


1 


6 


Sandstone seat rock 




3 





O 


/ 


19 





.9 



100 



NO. 11. MOIRA COLMERY. 

Yds. Ft. iu 

Soil and clay . - 3 10 

Brown sandstone « 6 6 

Black slate clay, mixed with beds of 

clay ironstone -80 O 

Ft. In. 
Coal 



2 2} 



1 O 3 



Culm mixed with slaty coal 2 

Fire clay - - 1 O s 



19 2 O 



SB 



NO. 12. TOLLERTON COLLIERY. 

Grey slaty sandstone - 12 O O 

Coarse grained gi'ey sandstone fre- 
quently containing fragments of 
slaty sandstone, and black slate 
and coal partings. Beds vary in 
f thickness from 15 inches to 4 feet* 
The beds are usually separated by 
beds of slate or slaty sandstone 
from 1 inch to 2 feet in thickness 12 O O 



Carried forward - 24 O O 



lOi 

YdB. Ft. In. 

Brought forward ^ 24 O 

Coal, from ^ of an inch to 2 inches S 

.Grey sandstone, usually the coal 

roof^ but sometimes there is a bed 

of slate below it which varies ijx 

thickpess £rom 1 to 4 feet 6 

Ft In. 

iiCcnnel ^ 4 

ilid Coal, from 18 inches 

to - 20>100 

iLVE -.. 4 

Clearing 4 O 10 



52 



Kp. 13. FIRODA .COLLIEET. 



mt 



31 s 



JSoil and clay 


8 








H^d grey sandstone 


8 








Blue slate clay 


8 








Grey micaceous slaty sandstone 


8 








Coal 





1 


6 



27 1 6 



f^ 



KO. 1 4.— GARREKDINA HILL. 

Grey slaty sandstone - ^ 0^ O 

Black slate dky, witli dky ironstone « O O 



Coal . . « 
. Culm mixed with «late 



O 5} 



1 O 



Coal * - ^ ^ \ 

Culm nuxed with slate * 5 y 



mam 



■bail 



1 « 



KO. 15. GARRENDINA HILL. 

Soii and clay - - 2 

Slaty sandstone • - 3 O O 

Slate clay with clay ironstone 5 17 

Ft In. 



16 



11 O 1 



NO. 16. — ^LOON^ ORCHARD. 

Soiltrmiday • - 12 1 6 

Grey slaty saodstone - 3 16 

Carried forward - 16 O O 



103 

Brought foFward 
Gr^ sandstone 
Blue arenaceous sandstone 
day iitmstone 
Blue arenaceous slate 
£lue slate clay 
Clay ironstone * 

£lue slate 
day ironstone 
JBlue slate 
<ZI!lay ironstone 
I&lack date 

lOAL 

seat 
•Seat rock 



Td<. 


Fl In. 


16 





O 


1 8 


8 


1 H 





O If 


5 


6 


1 


1 8 





O 1 





S 


o 


2 


) 


) 1 





2 


1 


7 





8 





Hi 





O S 


39 


3 01 



NO. 17, PIT IN MONTttN COIiUBRT. 

Cli^y - - - 2 

Gr^ sandstone - - 8 

Black slaty sandstone - 2 2 3 
.Da(k grey sandstone containing calca-r 

reous impressions of muscle shells, 10 

Black alaty sandstone . 16 



Carried forward . 14 9 



i(M 



•' # 


Yds. 


Ft. Ii. 


Brought forward 


14 





9 


Grey sandstone . - - 


1 


9 





Grey slaty sandstone 





1, 


-9 


Light grey sandstone 


« 


2 


'» 


Black curled sandstone 





1 





Black slaty sandstone 


1 


i: 


p 


Black curled sandstone 


i 


S-l 


9 


Black sandstone ? 


1 





■'■9- 


Grey slaty sandstone - 


1 


o 


J6 


Grey curled sandstone 


I 


o 


9 


Black sandstone, sunk to this 


Q 


Q 


P 


Grey sandstone, bored from this 


1 





■s 


Blue arenaceous slate 





a 


o 


Grey sandstone 





1 


2 


Blue arenaceous slate 


1 


1 


9 


Sandstone 








n 


Blue arenaceous slate 


1 


1 


in 


Ironstone 








n 


Blue arenaceous slate 


1 





»i 


Ironstone - 








2 


Blue arenaceous slate - 





1 


H 


Bla^k slate clay 


1 





H 


Blaik slaty sandstone - 


2 





11 


Irwistoue - - - 








1 


Black slaty sandstone 





1 


4' 


Ironstone 





b 


1 


Grey slaty sandstone 


1 


1 


SI 

1 


Blue slaty sandstone 





r 


6 



Carried forward 



fo I q 



105 













Yd*. Ft. In. 


Brought forward 




- 




40 


1 


Ironstone 


«■ 











li. 


Blue arenaceous 


slate 




. 




1 


24. 


Lrpnstone 


- 




m 




O 


1 


Blue arenaceous 


slate 




n 







1 7 


lrpnstone 


m 




m 







H 


Blue arenaceous 


slate 




m 




2 


Si 


Ironstmie 


- 




• 







H 


Blue arenaceous 


slate 




- 







1 5 


Ironstone 


- 




<» 




6 


li 


Black slate 


m 




• 




1 


1 8 


4 

Ironstone 


m 




- 







1 


Black slat6 


m 




. 




I 


llf 






Yd. Ft. In. 




V 


Kelve 


m 


• 




2 


0^} 






Coal 


• 


1 


1 


2 


4 


BUck date 






* 







2 




50 


1 li 








— *!— 









NO. 18«— -G^KEYA COLLIERY. 



Soil and clay « 

-Grey sandstone 
Black slaty sandstone 
Orey sandstone 

Carried forward 



3 


1 


6 


1 





6 


14 


1 





1 


1 


6 



20 1 6 



mm^ 



& 



106 



Yds. Ft In. 



Brought forward • 20 

Black slate clay with ironstone 6 

Yds. Ft. In. 

Kelts 

Coal - - 1 O 4> 1 

Slaty Coal or Culm 

Bhck slate clay 1 



1 6 
O O 



o 8y 

1 O 4> 

o 1 ey 



09 






O 

bo 

CQ 



2 cr 



o o 



v.. . . ■ * 


2ft 


4 ~k ai^ 


e 

^^^^* 


NO. 19.^ — AHAMUCKY. 








Clay 


1 


O 


o 


Gr^y. sandstone 


4 


% 


^ 


Miqafeoipy slate parting 


O 





^ 


Grey sandstone 


I 


1 


i 


Micaceous, slate parting 


O 


o 


2 


Grey sandstone 


1 


o 


1 


Micaceous, slate parting 


o 





2 


Grey sandstone 


1 


o 


1 


Micaceous, slate parting 


, o 





1 


Grey sandstone 


1 





11 


Micaceous, slate parting 





o 


H 


Grey sandstone 


1 


1 


5i 


Micaceous, slate parting 





o 


It 


Grey sandstone 


1 





Si 


Micaceous, slate parting 


Q 





2 


Grey sandstone 





2 


8f 



Carried forward 



14 1 



7i 



107 

t 

Brought forward 
Orey slaty sandstone - 

Grey sandstone, passing from slaty 
Grey soft slaty sandstone 
Gxoy slal;^ sandstone ^ 

Grey sandstone • - a 

G^ey slaty sandstone 
Micaeeotts, slate parting 
ShAy sandstone 
Micaeeou^, slate parting' ^ 

Slaty sandstone - - . 

lificaeeous, slate parting 
Siity safidstone ^ 

Jilicaeeovs slate parting a 

SwidstoniSf J ^ 

Micaceous slate^ parting ^ 

l^wdstone^ grey and slaty « 

Bhie arenaceous alate day 
Blue slate, clay ^ 

Clay ironfltonef ^ 

BUck alalie ^ 

CeAii. * 

Bkck sla^^ • -: 

Bhie riate; ^ ^ 

Slaty sandstone, bard 
Bhie sdate - *- 

Sbyty sandstone ^ 

Bhie wei3(^eous slat^ ^ 

Hard gr^ sandstone 



Yd< 


. Ft In. 


14 




7^ 


2 




a 


I 







I 




11 







9 








S 


I 





2 


» 





i 


1 


1 


9 








I 





2 


9 








i 


I 


Q 


9 


a 





2 





2. 


ic4 








li 


1 


2^ 


9 





\ 


r 





6 


u 








H 


Or 


2 


I 





9 


8 





2 





a 





8 





1 


Q 





a 


4. 





1 


Id: 


t 


a 


* 


Q 


1 


QE 



Total «. 8J 1 3 



ic 8 



»-. 



108 



NO. 20. — ^MASSFORD. 



Deep borehole to Four Foot Coal. 





Yd. Ft. 


In. 


Sunk to seat rock, bored the' re- 






k 


mainder 


8 





T 


<Trey slaty sandstone 


2 


1 


6 


Grey sandstone - - . 





2 


7 


Blue slaty sandstone 





2 


10 


Blue slate clay 





1 


1 


Slate clay ironstone 





6 


H 


Blue slate clay - - 





1 


8i 


Slate clay ironstone 








H 


Black slate clay 





1 


4f 


Hard sandstone 





1 


2 


Black arenaceous slate 





2 


lO 


Slate clay ironstone 








2 


Black slate clay 





2 


6 


Coal 








Sk 


Hard sandstone 


1 


O 


8 


Slaty sandstone 








3f 


Black stone 


o 


2 


4 


^ Grey slaty sandstone 








8 


Clay ironstone 








2 


Blue slaty sandstone 





1 


3 


Grey sandstone 


o 


2 


4 


Blue slate clay 


o 


2 


8 


Hard grey sandstone - - 

• 


3 








Carried forward 


23 


2 


5 





Tdl. FLla. 


Brought forward 


S3 2 5 


Grey slaty sandstone 


6 


Hard grey sandstone 


1 t 1 


Grey slaty sandstone 


2 1 


Clay ironstone 


8 


Blue slaty sandstone 


1 I 7 


Clay ironstone 


O O 2 


Blue slate clay 


O 2 


Grey slaty sandstone 


O 1 1 


Hard grey sandstone 


O 11 


Grey slaty sandstone 


1 2 7 


Blue slaty sandstone 


SOS 


Grey sandstone 


O -2 « 


Sate clay 


1 


Hard grey sandstone 


O 1 Si 


Slate clay 


O Oi 


Grey slaty sandstone - 


O 4 


Clay ironstotK - 


ti 


Grey slaty sandstone 


1 s 


Clay ironstone 


«I 


Grej slaty sandstone 


I 10 


Blue arenaceous slate day 


2 6 


Grey sandstone - . 


O 1 7 


Blue arenaceous slate clay 


O 11 


Clay mmstone 


8 IS 


Grey slaty sandstone 


O 1 3i 


Clay ironstone 


14 


Blue areoaceous slate clay 


1 1 2 


Clay ironstone - 


O O 24 


Cariiecl forward r 


40 2 ? 



110 

Brought forward 
Blu^ arenaceous slate clay 
Clay irpnstone 
Blue slate clay 
Black arenaceous slate clay 
jBlack aiandstone ; 

Micaceous slate clay 
Gr^^ndston. 
Grey sJaty sandstone 
,- Clay ironstone 
' Grey slaty sandstone 
Clay ironstone 7 

Blue arenaceous slate clay 
Clay ironstone 
Blue arenaceous slate clay 
Clay ironstone 
Blue arenaceous slate clay 
Clay ironstone 7 

Bi.Uj^ arenaceous slate clay 
Clay ironstone 
Hue arenaceous slate clay 
Clay ironstone 
Strong blue slate clay 
Slate clay ironstone 
Black slate clay 
Slate clay ironstone 
Blade slate clay 
Slate clay ironstone - 
Black slate clay ^ 

Carried forward * 64 1 3 





Yds. Ft. 


In. 




40 


2 


8 


p 


3 


O 


» 


m 





O 


■\ 


m 





1 


* 

B 




1 





I 


m 

• 





fl 


11 


«» 


Q 





1 


- 


1 


o 


7 


• 


3 


1 


6 


9 
< 



1 




1 


9\ 


- 





o 


2 


tf 


3 


a 


8 


m 

A 


p 





2 


» 


1 





2 


4 








2 


« 

« 


I 




1 


6 


- 








H 


r? 
t 




» 


1 


H 


• 



2 






H 
1^ 


IF 


4 

P 





2 


- 


P 


2 


1 


• 








H 


- 


1 





n 


•^ 


o 





1 


V 


p 


2 


9 


•• 








1 


** 


1 





9 



Ill 



, 




Ydk Ft. In. 


IBrought f^*ward 


Yds. Ft. In. 


64 


1 8 


il^abg Krlve 


1 11 -x 






K£LV£ mixed with «Iate / 




J 


day 


10/ 
2 6 ) 


i 


2 S 


^LV£ 






tieAL 


_ 


1 





i^teday 


Yds. Ft. In. 





Si 


Co/it. 


1 2^-1 






I^JsxvE and Coax. - 


O o lij. 





1 7i 


Coal 


O 3iJ 




V 


iTery hard slate day 


;- 


O 


s 


Clay irmstone 


» 


O 


I 


JSlate black and giilly 


* 





s 


> 


68 


6 S 


aS 









JMrO. 4i. MON££N ROE, l^fi; HAsil^J&tD^ 

Fit sfank^ bored tlie remainder IS ^ <3 

Grey slflty sandstone 

Bbdk sbtty sandstcme, hard 

Orey sbHy sandstpne 

day irMstone • 

IHack sfistte clay 

Grey sl^ty sandstone 

C3ay tren^one 

Carried forward 



± 


1 


o 


o 





t 


1 


^ 


6 


o 





2 





1 


la 


o 


1 


6 







• 


2 


21 


o 


% 



Brought forward 
Strong date clay 
Clay ironstone - 

Slate clay 

.Grey slaty sandstone 
Hard grey sandstone 
Blue arenaceous slate clay 
Clay ironstone 
Slate clay 
Clay ironstone 
Slate clay 

Gray slaty sandstone 
Grey sandstone 
Black slaty sandstone 
Clay ironstone 
Slate clay 
Coal 
Slate clay 
Grey sandstone 
Grey slaty sandstone 
Hard grey sandstone 
Micaceous slate clay 
Hard grey sandstone 
Grey slaty sandstone 
Hard grey sandstone 
Slate clay 

Hard grey sandstone 
Grey slaty sandstone 
Hard grey sandstone 

Carried forward 



Id.. Fu Id. 


?1 


O 


8 


1 


i 


6 








f 






ii 


"i 


b h 





m 


.0 


1 * 





I w 





1 * 





O 3 





n 


- 1 


6 


P 


P s 


- P 


6 3 


P 


4 





P 9 





8 2 


o 


2 


- p 


1 8 


1 


1 


1 


Hi 





Oi 


p 


g- 





I 3 


p 


1 7 



lis 

Brought forward 
Grey slaty sandstone 
Hard grey sandstone 
Micaceous slate clay 
Hard grey sandstone 
Grey slaty sandslone 
(jrrey sandstone 
Grey slaty sandstone 
Grdy sandstone 
Aficaceous slate day 
CSrrev sandstone 
Grrey sliaty sandstone 
Ojay ironstone 
ISlue arenaceous slate clay 
d^y ironstone 
l^lue arenaceous slate clay 
Slate day 

tiard black slaty sandstone 
Hard grey sandstone 
Grey slaty sandstone 
Clay ironstone 
Orey slaty sandstone 
Oxy ironstone 
Blue arenaceous slate clay 
dky ironstone 
Blue arenaceous slate clay 
Gay ironstone 
Blue arenaceous slate clay 
Orey sandstone 

Carried forward 



Yds. Ft. 


la. 


35 


1 











6 





1 


1 








Oi 


O 


1 











7 


O 


2 


in 


O 





4 


1 


2 











1 


P 


1 


7 


1 


1 


11 


o 





2 


2 





9 


O 





1 





1 


8 





1 


7 


O 


2 


I 





2 





1 





9 








1 





« 


1 








2 


1 





8 








1 


1 


1 


9 





o 


4 


I 





4 





1 


4 


52 


■ 

2 






•f 



114 

brought forward , - 

(jTey sl^^ty sandstone 
(jrrey sandstone 
Orey slaty sandstone 
Clay ironstone » 

<jrr^ slaty sandstone 
Coarse grained bjue slate clay 
Clay ironstone 
Blue arenaceous slate clay 
Clay ironstone 
Blue date clay 
Blue arenaceous slate clay 
Grey slaty sandstone 
Grey sandstone 
Micaceous slate clay parting 
Blue arenaceous slate clay 
Clay ironstone 
Blue arenaceous slate clay 
Hard grey sandstone 
Grey slaty sandstone 
Blue^arenaceous slate clay 
Clay ironstone 
Blue arenaceous slate clay 
Very hard clay ironstone 
Blue arenaceous slate clay 
Clay ironstone 
Blue slaty sandstone flag 
Siate clay 
Clay ironstone 
Slate clay 



Carried forward 70 1 8 



Yds. Ft. In. 


$3 


2 








2« 


9 





2 


# 





1 


6 








Jf 


i 


1 


8f 





1 


5 





6 


3 





2 


li 








3 





2 


a 








4 


1 


1 


^ 


1 


1 


H 








H 


i 





o 


o 

■f ■ 





• 


p 


2 


• 

1 





2 


8 


1 


2 


H 








Uf 








H 


9 


Q 


H 


q 


o 


» 


2 


Q 


* 





o 


U 








3 





1 


7 








H 





1 


3 
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Brotight forward 
Clajinmstane 
Blue skte clay 
Clay irmstone 
Blue skte clay ^ 
Clay itcnstone 
Blue skte clay 
Clay it&nstone 
Blue slate clay 
Clay hvnstone 
Blue skte clay 
^ dasy ironstone 
Blue slate clay 
Chy hvmtone 
Blue slate clay 
Clay ironstone 
^ue slate clay 
Clay ironstone 
Blue slate clay 
Clay ironstone 
Blue state clay 
Clay ironstone 
Blue slate clay 
Clay ironstone 
Blue slate day 
Chy ironstone 
Blue slate clay 
Clay ironstone 
Blue slate day 



Td*. Ft. In. 


70 


1 


8 








1^ 








9 








1 





1 


7 








u 


O 


2 


7 


O 


o 


s 





1 





O 





H 


O 





s 





o 


1 








6 


Q 





t 





o 


8 


O 


o 


1 








11 








1 








7 








u 








5 


o 





I 








5 








1 








10 








l\ 





1 


3 








It 








6 



Carried forward 75 7 
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Yds. 


Ft In. 


Brought forward 




- 


75 


7 


CUy ironstone 


•■ 


* 





1 


Blue slate clay 


- 


- 





6 


Clay ironstone 


■> 


- 





li 


Blue slate clay 


m 


•k 





1 4^ 


Clay ironstone 


r 


•■ 





O 1 


Blue slate clay * 


- 


- 





2 6 


Clay ironstone 


•• 


- 





1 


Blue sl^,te clay 


- 


- 





S 


Clay ironstone 


- 


- 





1\ 


Blue slate clay 


- 


- 





4 


Clay ironstone 


- 


- 





1 


Blue slg,te clay 


- 


■> 


o, 


6i 


Clay ironstone 


- 


M 





1 


Black slate clay 


- 


- 


3 


5 


/ 




Ft. In. 


1 


1 


Kei,ve and pyrites 

COAI. 


■ 


2 10) 
4 0> 


^ 


10 


Slate clay 


- 


- 





2 2 


Grey sandstone, not 


penetrated 
bored 





5 


Total depth 


83 


1 9 




• 


« ^ 



NO. 22,— BORING BELOW 3 FOOT SEAM ON THl? 

TOP OF COOLBANE HILL. 



Blue arenaceous slate clay 
Clay ironstone 

Carried forward 



1 1 IQ 
O O T\ 



1 lU 
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YcUFt. 


In. 


Brought forward 


- 


1 


1 


11-i 


Blue arenaceous slate ( 


clay 


2 


1 


7 


Cky ironstone 


- 








2 


Blue arenaceous slate 


clay 


2 


1 


8 


Osiy ironstone 


. 








2- 


Blue slate clay 


• •• 





2 


8 


Cky ironstone 


9 








2 


Hue slate clay 


- 





2 


St 


Chj ironstone 


* •■ 


O 





2 


Blue 9late day 


- 


1 





<H 


Gay ironstone 


- 








2 


Blue slate day 


- 


1 


2 


1 


GsLj ironstone 


- 








1 


Black slate clay 


- 


1 


I 


10 


First bed of three foot coal 


1 








Coal seat, bored from this 





*2 





Coal seat 


■ 


1 


1 


2 


Orey slaty sandstone 


- 





2 


6 


Slate clay 


- 


1 


2 





Ciay ironstone 


- 





O 


2 


Sisite day 


- 


1 


1 


9 


Grey sandstone 


- 


O 


1 


5 


Grey slaty sandstone 


- 


O 


1 





Grey sandstone 


- 


o 


2 


4 


Grey slaty sandstone 


- 


1 


2 


3 


Grey sandstone 


- 





2 


S 


liGcaceous slate clay 


- 








S 


Grey slaty sandstone 


- 





2 


6 


Grey sandstone 










8 


Carried forward 


25 


1 


4 



11$ 



tds. Ft. Ifl. 



1 > 

2 f ^ • * 



Brought forward * 2^ 1 4t 

Grey slaty sandstone -^ ft 

Clay ironstone * • Si 

Slate clay * * I 2 & 

Grey sjmdstone -^ - 2 11 

Black arenacous slate clay - 1 Oi 
Soft black smut ^ - 1 
Coal 

Coal seat - ^ 1 t-j 

Seat rock or grey sandstone 1 4k 

Grey slaty sandstone *' 1 

Grey sandstone * - 6 1 $. 

Grey slaty sandstone - 8 

Grey sandstone * -* 2 Q 6 

Micaceous slaty clay * 6 Q 9 

Grey slate sandstone - 02 1.0 

Grey sandstone - 2 8 

Micaceous slate clay - Q 1 0- 

Grey slaty sandstone - 2 10 

CTay ironstone - - 2i 

Slate clay - - 2 8 

CTay ironstone - - 8 

Slate clay - - 1 .8 

Grey sandstone - S 2 1 1~ 

Micaceous slate clay - I 

Grey sandstone ^ 2 8*^. 

Micaceous slate clay - 3 

Grey sandistone - - 9 11 

Grey slaty sandstone * 2 1 

Light grey sandstone - O. 6 8^ 

Carried forward - 49 5^ 



119 

Yds. Ft. In. 

Broqgfat forward - 49 5; 

Grey slaty sandstone - 2 i2 7 

Grey sandstone - - 0^ 

Grey slaty sandstone - 6. 

Slate clay • - 10 4^ 

Grey, sandstone - 9^ 

Grrey slaty sandstone - 15 

Gtey sandstone - - 1 l-J^ 

Gi'ey slaty sandstone - 2 1 

Glay irons tone - - S. 

Shite clay - - 12 3. 

Clay ironstone - - S 

Orey slaty sandstone - O 1 10. 

CHiay ironstone - - COS 

Sl^te cla;^ blade - - O 2 11 

Soft black smut ' ^ ^ ^ 1. q o 6^ 

Coal - -GO S\} ■ 

Coal seat or &e clay - 2 1 at 

Seat rock or grey sandstone 1 O Q 

Gtey slat^ sandstone - O l Q 

Grey sandstone, - I Q ^ 

Grey slalP^ sandstone - 1 61 

Light grey sandstone - I 1 Q 

Micaceous slate clay - O 4 

Li^hirgrey sandstone - 15^ 

Sandstone not penetrated, « 15 12. 



rtM 



Total depth . 82 
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KO. 2S.->— TOURTAN2. 







TdcFklB. 


Clay 


- 


8 








Slaty sandstone, sunk to this and bored 






from it 


• 


5 


2 


* 


Grey sandstone with partings 




4 





1 


Ironstone, probably slaty 


- 








6 


Slaty sandstone 


- 


• 

3 








Clay ironstone 


•• 








a^ 


Hard slaty sandstone 


. 


2 


1 


io 


Grey slaty sandstone 


* 


1 


1 


10 


Dark grey sandstone 


* 


I 





4 


Slaty sandstone 


• 


2 


2 


a 


Hard grey sandstone 


m 


1 


O 


8 


Grey slaty sandstone 


- 


O 


2 


4 


Clay ironstone 


- 








2 


Blue slate clay 


- 


1 





6 


Clay ironstone 


•• 








3 


Blue slate 


- 





9 


6t 


Blue arenaceous slate 


- 


9 


I 


li 


Clay ii^onstone 


- 








1 


Blue slate clay 


- 





2 


9 


Clay ironstone 


- 


O 





1 


Black slate 


- 





O 





Coal 







1 





Coal seat not penetrated 


^ 





O 


6 




44 


1 


si 
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^ f^naceous slate " 

^ironstone 

^«»ct slate 

CoAt 

'^stone 

'^^ «^tj. sandstone ' 

^^arried forward 




122 



Brought forward 
Grey sandstone (extremely hard) 

Total depth bored 



Yds. Ft. Itt. 
41 2 li 
O O 27 

41 2 4 



NO. 25. — ^MAYO, NEAR CLONBROCK RIVER« 



Clay 


A 






3 


1 


e 


Blue slaty sandstone 






7 


1 


4 

• 


Black slate clay 








2 


2 


8 


Clay ironstone 


« 












2 


Black slate clay 


rt 






6 


1 


6 


Clay ironstone 


- 


M 










2 


Black slate clay 


- 






2 








Clay ironstone 


k 












2 


Black slate clay 


- 






1 


2 





Clay ironstone 


- 


ka 










2 


Black slate clay 




- 




1 





2 


Coal 
Kelves 





1 


:} 





2 





Coal seat 


T^tal depth 


m 
m 





2 


7 


. • 


26 


2 


5 
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NO. 26. — ^BOREHOLE NEAR DRUMMAGH COLLIERY- 



Clay, gravel and sand 

Grey slaty sandstone 

Clay ironstone 

Blue slate clay 

Grey slaty sandstone 

Blue arenaceous slate clay 

Grey slaty sandstone 

Blue arenaceous slate clay 

Clay ironstone 

Blue slate clay 

Clay ironstone 

Black slate clay 

Coal 

Fire clay 

Grey sandstone 

Blue slate clay 

Hard grey sandstone 

Blue slate clay 

Grey sandstone 

Blue slate clay 

Grey sandstone 

Blue slate clay 

Grey sandstone^ 

Blue sldte day 

Grrey sandstone 

Blue slate clay 



Yds. 


Ft. In. 


24 





6 


6 





1 








2 








8 


•7 








8 


2 


1 








6 


3 





1 


O 





2 


S 





10 








2 


O 


2 


10 


O 


1 








2 











8 


O 


1 


9 


O 





9 


O 


2 


1 


O 


1 


& 


O 





8 





1 








1 


7 








5 





1 


7 








8 


1 


I 






Carried forward .- 60 o % 

* L2 



Id4 

. Brought forward 
Hard grey sandstone 
Kue slate clay 
Clay ironstone 
Hue slate clay 
Hard grey sandstone 
Blue slate clay 
Grey sandstone 
Bluevslate clay * 

Grey sandstone - - 

Blue slate clay 
Grey sandstone 
BJue slate clay « 

Hard grey sandstone 
Blue slate clay - - 

Hard grey sandstone 
Blue micaceous slate clay 
Hard grey sandstone 
Blue slate clay ' 
Hard grey sandstone 

Blue slate clay i- 

Grey sandstone 

Blue arenacisous slate clay 

Blue slate clay 

Grey slaty sandstone 

Total depth bored \q 96 2 la 



Yds. 


Ft. 


Ib. 


60 





a 


1 


2 


s 


2 


2 


s 








2 





1 


2 





1 


9 


a 





8 








S 





1 


i 








§ 


Q 


1 


s 








9 








9 


» 
% 


1 
3 


n 





1 


2 








lO 


Q 


3 


I 


Q 


O 


s 


} 




4 


a 


o 


O 


s 


s 


Q 


« 


£ 


3 


« 


I 


9 


6 


S 


I 


«- 



■p^*-f-v 



125 



NO. 27.'<*~OLONBROCK. 





Yds, Ft lo. 


Clay sand and gravel 


15 2 4 


Brown slate clay 


1 1 


Clay ironstone 7 t 


9 


51ue slate clay ^ 


110 


Grey slaty sandstone 


12 5 


Blue slate clay 


SSI 

* 


('Jay ironstone r 


ops 


Blue slate clay 


14 


ipr&y slaty san4^^^ 


10 


Blue slate clay •? 


9 8 


XJlay ironstone 


0* 


Blue slate clay - 


2 2 2 


Clajr ironstone - 


2 


Black fljiate clay - - 


2 6 


C^A^ 


10 



ssx. 



Total depth. - 39 1 2 



If^f dB.—rHILL OF :bOOKANE NEAR TURinPIlUB. 



Blue slate clay 

Bltek 48late clay with ironstone 

Coal 

Total 



6 


6 


. 6 








1 


12 


1 
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BORINGS AND SINKINGS TO THE FIRST 
BED OF THREE FOOT COAL, 

NO. 29, NEWTOWN ENGINE PIT, 



ClajT sand and gravel ^ -^ 
Blue slate clay 
Coal 

Soft white fire clay - r 

Coal - . • 

' Fire clay - - 7 

Sandstone seat rock - - 

Blue slate clay 

Grey slaty sandstone r 

Grey calcareous sandstone - 
Black slate clay with ironstone - 
Grey calcareous sandstone - 
Grey slaty sandstone 
Grey calcareous sandstone 
Blue slate clay - - 

Grey calcareous sandstone 
Micaceous slate clay 
Gray calcareous sandstone 
Micaceous slaty s^ndstpng r 
Black slate clay 
Coal - . - - 

' Cpal seat ■; r - 

Total 



Yds. 


Ft. In, 


25 





Q 


2 





Q 





1 




• 








8 


Q 





IP 





1 





1 


1 


4 


1 


1 


2 


2 

t 





O 





1 


O 





1 


6 








lO 


3 







4 





o, 


1 





o 


1 


2 


2 








9 


2 


2 


11 


7 


1 


Q 


11 


2 


a 


* 

1 





8 


I 




1 


7 


68 


1 


3 
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?»©. 30.— CXOKBEOCK TO THE EAST OF NEWTOWN 

ENGINE PIT. 

Yds. Ft In. 

Soil clay and gravel - - 27 1 O 

CoAi- . . . - 2 9 



Toul 28 O 9 



^iMXSl.— yPIT TO THE SOUTH OF NFWTOWN ENGINE PIT, 

Soil day and gravel - 16 19 

jCoAi • - - - 1 O S 



Total 


depth 


17 
RUTTI 


2 

rAR] 


p 


^0. 32.— CLONEEN COLLIERY NEAR C 

• 


[>. 


Clay - 


- 


5 








Blue arenaceous slate clay 


- 


1 


1 


6 


Clay ironstone 


- 








2 


* . * • 
Grey sand.stone 


- 


3 


I 


6 


Clay ironstone 


- 








3 


Grey sandstone 


-• 


1 


2 


8 


Micaceous slate clay 


- 








1 


Light grey sandstone 


- 


2 








Micaccsous slate clay 


• 








4 


Light grey sandstone - 


- 


12 


1 


4 


Black slafy sandstone (curfcd) - 


2 








Micaceous slate clay 


■K 








1 


Blue arenaceous slate clay 


- 


2 


i 


6 


Clay ironstone 


- 








? 


Blue arenaceous slate clay 


m 





i 


il 


Black slate clay 


- 


3 


I 


6 


Coal - 


- 





2 


10 




Total 


36 





IQ 



1^8 



1 

NO. iS.-=^MASSF01lD COLLlERt, 



Soil and clay 

Grey sandstone 

Light grey sandstone (white stone) 

Grey sandstone 

Hard grey slaty ftfeftdstonfe - 

Hard blue arenaceous slate clay 

Clay ironstone - - 

Blue arenaceous slate clay 

Clay irm^ione t , 

Blue slate clay 

Clay ironstone - ? 

Bhte sUte clay r 

Clay ironstone - > 

Bladk slate qlay ^ t 

C0AI4 -» - - 






Yds. 


Ft, 


In, 


14 


2 











1 








2 





I 


5i 





1 


2i 





1 


11 








n 


2 


« 


6 








2 


S 


1 


10 








H 


i 





6 


p 





2 


1 


2 


• • 

Hi- 





2 


ll 



Total 26 O ibi- 



2 



" n " 



-^ ''^ T'Sii^ 



NOt 34— COOLBANE HILL — SECTION OF THE STBATA 

* * ' • . • 

BETWEEN THE J-IRST BED OF THREE FOOT CpAL^ 
THE DOUBLE SEAM, AND TIfE SECOND OR UPPER 
BED OF THREE FOOT COAL, 

Clay 

Blue slate clay - ^ 

ironstone - - ? 



s 


1 


7 


1 





6 2 



-,■ \ .., •> ■ 



Carried forward - 10 2 8 
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Yds. Ft. 


In. 


Brought forwar4 


m 


10 


2 


2 


BJack slate clay 


m 





2 


10 


Ironstone r 


^ 








S 


Blue slate r 


m 


S 


2 


U 


Ironstone 


m 





O 


1 


Black slate 

• * 


r 


% 





« 


Coal 


- 


1 





* 




Coal seat - r 


• 


1 








Blqe slate with vegetable impressions 








and small nodules of ironstone, with 








pyrites 


- 


5 


2 


lO 


ji . rCoAL 


« 










s § < Coal seat 


. 







6 


P «^ CCOAL 


m 










Coal seat 


• 







6 


Blue arenaceous slate clay 


- 


12 







Grey sandstone - 


- 


2 




3 


Grey slaty sandstone 


- 







9 


4Grr^ sbAdstone 


- 


1 





7 


Grey sbty sandstone 


m 


8 


S 


8 


Grdy sandstone 


- 


1 


fi 


tH 


Blue arenaceous slate clay 


to 


1 


1 


& 


Iron8t<»be 


•i 








1-; 


Blue arenaceous slate clay 


* 


2 


1 


7 


Ironstotie 


- 








2 


Blile atenaceous slate cky 


- 


a 


1 


8 


Xrobstone 


. 








2t 


iMw iAs^ clay 


- 





2 


8 


Ironstano r 


m 
m 








2 


^amed forward 


57 





*t 



130 



Brought forward 
Blue slate clay 
Ironstone 
Blue slate 
Ironstone 
Blue slate 
Tr on stone 
Black slate 
Coal 



Total 



Ydi. 


Fth. 


57 


47 


p 


2 31 


O 


2 


1 


0^ 





< 


1 


2 1 





1 


1 


1 10 


o 


2 10 

1 


63 


lOi 


• 


■ , * -•' •:^ 



DETACHED BORINGS. 



NO. S5. LANDS OF SLATT. 



Soil clay and gravel 


10 


1 


9 


Blue.slaty sandstone 


7 








Blue slate clay 


7 


J 


4 


Grey slaty sandstone 


S 





7 


Blue arenaceous slate day 


12 





2 


Black slate clay 


6 


^ 




Clay ironstone 





» 





Black slate clay 


3 





4 


Black skte, witJi clay ironstone 


:7 


I 





Total 


61 

• 





10 



|S1 

NO. 36. — ^LAKDS OF SLATT. 









Yd. Ft la. 


Soil clay and gravel 


r 




1 


1 


4 


]31ue slate clay 


- 




10 








(Jrey §laty sandstone 


r 










6 


Total 


11 


1 


10 


NO. 37. — ^PIT OP MOYHORA. 








Soil and clay r 


m 




8 





P 


f*emiginous slate clay 






2 





8 


Light grey sandstone 


- 




6 





7 


Grey slaty sandstone 


- 




S 


1 





Black arenaceous slate day 









1 


7 


Clay ironstone 


m 










H 


Black arenaceous slate clay 


- 




1 


1 


3 


C3ay ironstone 


r 










2 


Blue arenacQou^ slate clay 


- 







1 


6 


Clay ironstone 


- 










li 


Blue arenaceous slate day 


- 




1 


1 


2 


Clay ironstone 


- 










H 


Blue venaceous slate clay 


- 







1 


6 


^^y ironstone 


- 







p 


2 


^lack slate clay 


- 







2 


.0 


Ft. 


In. 










Kelve, mixed with slate 1 
Coal 1 


6 
6 


} 


1 








Fire clay 


- 







1 


6 


Fire day mixed with Coal 


- 







1 


6 


Total 


21 





«* 
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Brought forward 
Blue slate clay 
Ironstone 
Blue slate 
Ironstone 
Blue slate 
Tron stone 
Black slate 
Coal r 

Total 

1 • 



Yds. 


Ft. la. 


57 


4^ 


P 


2 j3i 


O 


2 


1 


Oi 


o 


S 


1 


2 1 





1 


1 


1 lO 


o 


2 10 

1 


63 


lOi 


• ' 


■. ■* .'■. v'^ 



DETACHED BORINGS. 



NO. 35. LANDS OF SLATT. 



Soil clay and gravel 


10 


1 


Q 


Blue.slaty sandstone 


7 





O 


Blue slate clay 


7 


1 


4 


Grey slaty sandstone - 


S 


O 


7 


Blue arenaceous slate clay 


12 





2 


Black slate clay r 


.6 


Si 


i 

5 


Clay ironstone 





& 


P 


Black slate clay 


3 


Q 


4 


Black skte, witJi clay ironstone 


7 


I 





Total 


61 





10 



181 



NO. 36. — ^LANDS OP SLATT. 









Yd. Ft la. 


Soil clay and gravel 


T 




1 


1 


4 


381ue date clay 


- 




10 








Grey §laty sandstone 


r 


m 








6 


Total 


11 


1 


10 


NO. 37. — ^PIT OF MOYHORA. 








Soil and clay r 


« 




2 





fi 


I'emigjnous slate clay 


■■ 




2 





8 


Light grey sandstone 


- 




6 





7 


Grey slaty sandstone 


- 




S 


1 





Black i^enaceous slate clay 









1 


7 


Clay irpnstone 


m 










H 


Black ^renaceoifs slate clay 


■* 




1 


1 


3 


Clay ironstone 


m 










2 


Blue surenacQou^ slate clay 


- 







1 


6 


Clay ironstone 


- 










It 


Blue arenaceous slate clay 


-■ 




1 


1 


2 


Clay ironstone 


- 










H 


Blue arenaceous slate clay 


•• 







1 


6 


pay ironstone 


• 










2 


Plack ^te day 


- 







2 


.0 


' Ft, 


In. 










Kelvk, mixed with slate 1 


6 


} 








Coal 1 


6 


1 








Ereday 


• 







1 


6 


Ere day mixed with Coal 


• 







1 


6 


Total 


21 





'^k 



132 



NO. 58.— BOREHOLE MADE BY THE GrAND CaNAL 

Company on the side of Aharinagu Hilw 

Yds. Fl Ib, 

JSoil ^kjr and gravel t 12 3 

Brown slate day - 2 16 

Coal - - -003 

Fire clay • . - Q 1 6 

Black slate clay - - 10? 

Grey slaty sandstone - .209! 

drey sandstone - 2 17 

toack arenaceous slate cUy - O lO 

Cky ironstone - - 2 

!Black arinaceous slate clay - 2 4 

Clay ironstone - - 1 

Blire slate clay 7 - Oil 

Clay ironstone r - 5 

Black arenaceous slate clay r ii S 

ClAy iYonstone - - 

Blue slate clay - - 12 

Cl^y ironstone - - 

Black Slate clay - 1 

Grey daty sandstone \- 1C3 

Fil^clay - - 1 ^ iTZ 

Hard grey sandstone - O 1 ^- 

White sandstone - ^ 1 1 C 

Grey slaty sandstone - 7 S - 

Blue arenaceous slate clay - 2 1 

Bkck slate clay - - 6 



Carried forward - 39 1 



13S 







Yds 


Ft. la. 


Brought fon*ard 


- 


S9 


1 0^ 


Grey slaty sandstone 


- 


14 


7 


Grey sandstone 


- 


14 
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to tHB 



RIGHT itOMORA^LE AK0 fiONOttAftLE 



THE DUBLIN SOCIETY, 



MT LORDS AND GENTLEMENy 

HsA^WtTk I hftve the honor of 
laying before you my Geological and Mi- 
ning Report of the Connaught Coal Dis- 
trict, together with a Map and Section 
of the district. 

In perusing the Report you will find, 
that the country contains abundance of 
bituminous Coal of excellent quality, 
which, from various causes, remains ne- 
glected and unwrought. 

I have also entered into some detail 
respecting the Arigna Iron Works, in the 
coimty of Roscommon, shewing their pe- 
cuHarly favorable situation, the cheapness 
and superior quality of all the requisite 
ingredients for smelting Iron, and assign^- 
ing the true causes of the failure of the 
works. 
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I hope the whole will prove accep 
able to you^ and beneficial to the Mint 
and Manufactures of Ireland. 

I have the honor to be^ 

My Lords and Gentlemen 
Your most obedient 
Humble servant, 

RICHARD GRIFFITH, Jun. 

Mining Engineer to the Dublin Society. 



DtMin Society HBuse, 
April 24f, 1818. 
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ADVERTISEMENT. 



THE following Report on the Connaught 
Coal District is intended as a Supplement to 
the Report on the Leinster Coal District, al- 
ready published. To avoid repetition, frequent 
reference is made both to the text and plates 
contained in the Report on the Leinster Coal 
District, particularly to those which exhibit 
the different methods of working coal, as prac-^ 
tised in England. 



GEOLOGICAL AND MINING 



SURVEY 



OF THE 



CONN AUGHT COAL DISTRICT. 



Among the many objects of interest, which 
attract the attention of the Geologist, none is 
more worthy of pursuit than the useful art of 
discovering and tracing mines. But it unfor- 
tunately happens, that this species of inquiry 
offers less variety to the scientific observer, 
than the more general investigation of the great 
field of nature ; and it has in consequence been 
usually left to the guidance of mere practical 
miners, who are wholly unacquainted with the 
general relations and arrangement of rocks. 
Mining, as a science, is nearly unknown in 
this country ; and our mineral resources, under 
the guidance of chance and ignorance, have only 

B 
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led to the impoverishment and disappointment 
of those, who have endeavoured to develope 
them. Under these circumstances the disco- 
very of coal mines, being the most necessary 
and directly useful, claims our first attention. 

In the Report on the " Leinster coal dis- 
trict," lately published, the situations of the 
principal coal fields of Ireland have been men- 
tioned ; it is unnecessary, therefore, to repeat 
them in this place. The Leinster coal dis- 
trict contains only simple carbonaceous, or 
non-flaming coal. The object of our present 
inquiry shall be the inflammable coal district of 
the north-west of Ireland, which has received 
the name of the Connaught coal district. 

This district occupies considerable portions 
of the counties of Roscommon, Sligo, and Lei- 
trim, in the province of Connaught, and part of 
the county of Cavan, in the province of Ulster. 

Lough Allen, situated near the head of the 
river Shannon, forms a bason in the centre of 
the district ; and when the navigation of the 
Shannon shall have been completed, it will af- 
ford a cheap and easy communication with the 
interior of Ireland, the city of Limerick, and, 
by means of the Grand and Royal canals, with 
the city of Dublin. It will be proved in the pro- 
gress of this report, that the Connaught coal dis- 
trict contains extensive tracts of coal of excel- 
lent quality. Nothing then is wanting but per- 
severance, united with judgment in working 
them, to supply the steady and ample marketSi 
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which this union of navigations will open jor its 
consumption. 

But, previous to entering into the description 
and detail of the Connaught coal district, it 
may be useful to give a brief sketch of the geo- 
logical position of that district, with respect to 
the neighbouring country, and to suggest to land- 
ed proprietors the kind of mines or other valu- 
able mineral substance, which is likely to be 
found in the different species of rocks that 
occur in the country. It is time that it 
should be known that no coal is likely to 
be met with in the graywackcj* or lime- 
stone districts of the north-west of Ireland, 
and that we should no longer hear of, and 
witness useless trials for coal being commenced 
and persevered in at the instigation of ignorant 
or designing miners, Xhere is no real scarcity 
of coal in Ireland ; but unfortunately more mo- 
ney has been fruitlessly eifpiended in searching 
for coal, where none )vas likely to be ibund, 
than in those situations^ where, if sought for 
with judgment, there is little doubt of its; 
being discovered. 

The relative positions of the different rocks, 
that occur in the country, will be seen at once 

* In this work Professor Werner's names and c]assificatioi|i 
of rocks will be adopted, as those in general use, but without 
any reference to theoretical speculation 

All mioeralogical or geological terms, or terrps of art, will 
be found explained in the globsary. See appendix, No. 3. 
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by reference to the geological section, which 
accompanies this Report. 

The elevations above the sea, as given in thtf^ 
section, were ascertained by observations care- 
fully made with one of Troughton's large baro- 
meters, and calculated according to the Formu- 
la of La Place ; and the distances between the' 
different points were taken from county maps 
on a large scale. 

The range of primary mountains, which ex- 
tend from Foxford, in the county of Mayo, to 
Colooney, in the county of Sligo, and end two 
miles to the north-east of Manor Hamilton, 
may be said to form the base of the strata of 
that part of the north-west of Ireland. Upon 
this base rests the first or oldfioetz sandstone^ 
which is succeeded by ihe first fioetz limestone ; 
and this agafn by the series of rocks which ac- 
company coal. This series forms the upper- 
most strata in the country. 

This range of primary mountains is, for the 
most part, composed of mica slate ; but in some 
places the whole suite of primary rocks may be 
observed. This is particularly the case at Ben- 
bo mountain, near Manor Hamilton. — The ele- 
vation of this mountain above the sea * is 1403 



• This elevation was ascertained by a chain of barometrical 
observations, made with one of Trough ton's large harometersr 
First, by an observation at the sea at Sligo harbour, and 
secondly, on the same day, at a station in Manor Hamilton. 
The height of the summit of Benbo mountain above Manor 



ft^et. The summit, and about eight hundred 
feet immediately below it, are composed of a 
fine grained granite^ having the appearance of 
gneiss^ from the arrangement of the mica in one 
direction ; but there is no appearance of strati- 
fication. The granite is covered on both sides 
of the mountain by a stratified micaceous quartz 
rock, dipping in the direction of its declivity 
at an angle of 50^ from the horizon. At the 
base of the mountain a great variety of rocks is 
visible, hornblende rock, hornblende slate^ and 
mica slate, with a profusion of garnets. Large 
masses of a beautiful Syenite, with green hom^ 
blende; also serpentine and green Steatite, 
thickly studded with precious garnets, were 
found in a stream at the base of the mountain, 
next to Lurganboy. Probably these rocks and 
many others occur in Situ, in a minor mountain 
situated between Benbo and Lurganboy, as they 
are to be found in all the walls of the neigh- 
bourhood. On the western base of Benbo 
mountain some of these rocks are found much 
decomposed, and clays of various colours are 
met with, as red, yellow, black, and bluish 
white. Of the last, considerable quantities 
have been raised, and used instead of fuller's 
earth in washing floors. It feels soapy, and 

HamikoQ was ascertained some days afler by the mean of 
two observiitions taken at Manor Hamilton, one in the mom- 
jog, and another in the evening of the same day ; and .the ob- 
servations on Benbo were made in the middle of the same 
day« • - /. . 
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resembles decomposed steatite. Large masses 
of sulphur pyritds are found amongst it. The 
pits were so closed up, that it was not possible 
to determine the relations of this steatitic clay 
with the stratification of the mountain. Possi- 
bly it may belong to a Vein of steatite* 

The western base of Benbo mountain is tra- 
versed by a metallic vein, containing copper py- 
rites. It was formerly wrought, though appa- 
rently to no great extent. Some of the shafts 
and levels are still visible; The vein runs in 
a north-east and south-west direction* from the 
base of Benbo mountain, across the limestone 
strata, * Whi<ih cover the primary country be- 
tween Benbo and the village of Lurganboy. It 
is remarkable that sulphuret of lead, and no 
copper^ was found in the workings on the vein, 
which were made in the limestone Country on the 
lands of Shanna, a quarter of a mile to the 
south of Lurganboy. This vein has been work- 
ed in many places between Shanna and the 
ivorkings at the base of Benbo mountain ; and 
some of the excavations are so large, that the 
vein must have been both rich and very wide 
to defray the expence, which must have been 
incurred. The difficulty of freeing the mine 
from water, at a time when mining machinery 



* In this particular direction the old sandstone, which h 
generally interposed between the primary rocks and the lime- 
stone, is wanting ; though it occurs in its usual place, imme* 
diotely to the south of the line of the Teia. 



was almost unknown, has apparently been the 
cause of its abandonment. The workings on 
the copper part of the vein have been discon- 
tinued for sixty years, but the lead mine of 
Shanna was partially wrought twenty years ago.* 
The range of primary mountains, which ex- 
tend from Foxford to Manor Hamilton, are very 
narrow. They rarely exceed three miles in 
breadth, and at some places, as at Colooney, 
are not a quarter of a mile broad. They are in 
general succeeded by beds of red, grey, or yel- 
lowish white sandstone, belonging to the first or 
oldest floetz sandstone, formation ; and, when 
this rock is wanting, by limestone. The sand- 
stone formation is apparently of very unequal 
thickness, and very irregular in its stratification. 
In some places it forms lofty hills, and even 
ranges of mountains ; and at others it does not 
exceed twenty or thirty feet in thickness. It 
is sometimes, though rarely, interstratified with a 
reddish or greyish sandstone slate. Where this 
happens, it has been mistaken for sandstone 
of the coal formation ; and many fruitless tri- 
als for coal have been made in consequence. 
The hill of Fairymount, in the county of Ros- 
common, situated to the south of Strokestown, 
has been supposed to contain coal ; as also the 
hill of Ballyfermoyle, situated to the north-east 
of Lough Key, and close to the coal country. 



* This information was received from a very old man, who 
said he had wroiy^hi in all the workings. 



It 18, however, separated from it by a succes- 
sion of beds of limestone, exceeding one thou- 
sand feet in thickness, which rest upon the old 
sandstone, and run under the rocks which be- 
long to the coal formation. 

It would be tedious and unnecessary to men* 
tion all the places, where strata belonging to the 
first floetz sandstone formation occur in . the vi- 
cinity of the Connaught coal district, rising in 
insulated hills from beneath the limestone. It 
may be sufficient to observe, as a distinguish-* 
ing mark between the old floetz sandstone and 
the sandstone of the coal formation, that the 
first always lies below, and the second above the 
first floetz limestone. 



OF THE LIMESTONE COUNTRY. 

The limestone strata, which surround the Con- 
iiaught coal district, form a part of the great 
limestone district of Ireland, which extends, 
with little interruption, in an east and west di- 
rection from Galway to Dublin ; and from 
Clonmel to Enniskillen in a north and south 
direction. 

The aspect and quality of the limestone va- 
ries very much in diflerent places ; but the dif- 
ference appears to arise chiefly from the posi- 
tion, which the beds seen at the surface hold in 
the general limestone series. The lower beds 
are usually black; they contain considerable 
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portions both of the siliceous and argillaceous 
earths, and are rarely sufficiently pure to bum 
into lime. They are frequently interstratified 
with beds of black slate clay. This impure 
limestone has received the name of calp from 
Mr. Kirwan. Calp occurs in great abundance 
in the neighbourhood of Dublin, from whence 
it extends into the county of Meath. It is also 
met with in various parts of the counties of 
Longford and Cavan, particularly where the 
limestone approaches the upper beds of the old 
or first floetz* sandstone. In the neighbour- 
hoo(^f Granard and Edgeworthstown, in addi- 
tion to the beds of black slate clay, the calp 
strata is accompanied by thin layers of lydian 
stone, which are sometimes so numerous, as to 
give the rock a very unusual striped appear- 
ance. 

In the northern part of the county of Ros- 
common, hear to Boyle and Castle Tenison, 
there is a remarkable variation in the lower beds 
of the limestone ; for, even where they are found 
in contact with a substratum of sandstone, the 
limestone is quite pure, of a light grey colour^ 
and highly chrystaline structure, so much so 

* Many fruiUesg trials have been made in search of coal in 
different parts of the calp country by ignorant miners, who 
mistook the black slate clay, with which it is interstratified, 
for the slate clay which forms a principal member in the coal 
series. Some additional remarks on the subject, and other 
supposed indications of coal, will be found in the introduction 
to the Report on the Leinster cbal district. 
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as to be susceptible of a very high polish. At 
Knockcranny, near Castle Tenison^ there is a 
very fine quarry of this variety of limestone ; and 
beautiful grey marble chimney pieces have 
been made from solid blocks of stone raised 
from it. 

The calp beds are usually succeeded by stra- 
ta of black limestone, having a chrystaline 
structure. Of this species we have examples 
in the black marbles of Kilkenny, Limerick, 
Gal way, Westport, and numberless other places. 
These marbles are exactly similar to the grey 
marble of Knockcranny, except in the colour ; 
and this variation is caused by an admixture of 
less than one per cent of carbon in the black 
marbles. The marble beds graduate into light 
greyish blue limestone, which is the usual co- 
lour of this rock. Towards the upper beds, the 
colour becomes light grey, and the rock con- 
tains a profusion of petrifactions, but princi- 
pally of madrepores, chamites, and archites. 

The arrangement of the limestone series just 
described is very similar to that given in my 
Report on the Leinster coal district, in speaking 
of the stratification of the valley of the river 
Barrow, near to Carlow. But at Carlo w all 
these varieties occur in a space of two miles, 
which in other parts of Ireland occupy a length 
of sixty or seventy. When the first description 
was written, I was not aware that the same 
arrangement was observable throughout the 
whole of the limestone district of Ireland. 
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It is remarkable, that iu every part of Ireland 
wherever the limestone strata end, (by the rising 
up of the first floetz sandstone, or other rock 
from beneath them, or by their being covered by 
the strata which accompany coal,) they are 
found to be much disturbed and broken ; and 
the disturbance is observed to have taken place 
equally, whether the bounding rock lies above 
or below the limestone. Numberless instances 
may be quoted of disturbances in both situa- 
tions. Of the first, where the limestone ends 
by other rocks rising from beneath, perhaps the 
most remarkable instance occurs in the great 
caves and subterranean rivers at Cong in the 
county of Mayo : at this place the superfluous 
waters of Lough Mask are conveyed in a sub- 
terranean channel, until they burst forth near 
the village of Cong, from a circular gulph, fifty 
yards in diameter, and rushing with astonishing 
velocity along the surface for two hundred 
yards, descend rapidly into the earth through a 
second gulph, and entirely disappear; but still 
pursuing their secret course they ultimately 
fall into Lough Corrib. Perhaps the origin of 
the vast lakes Lough Corrib, and Lough Mask, 
which for their whole length form the* boun- 
dary between the limestone and the inferior 
rocks, may be attributed to a similar disturb- 
ance on a larger scale. In many places the bed 
of a river or stream is found to be the precise 
bqpndary between the limestone and the rock, 
which Um below it. In the county of Long- 
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ford the river Camlin forms the boundary of the 
limestone and old sandstone strata, for many 
miles in length. Disturbances similar to those 
at Cong have been observed in the limestone 
strata near the commencement of several of the 
coal districts of Ireland. If we except the 
cave of Dunmore, in the county of Kilkenny, 
which is mentioned in the Report on the 
Leinster coal district, none is more curious, than 
the cave called Pulgulm, or the PigCNoahple^ 
three miles to the south of Swanlinbar^ ip the 
county of Cavan. This cavern is narrow> but 
very lofty, and more than half a mile in length 
in a northern direction ; in a southern direc- 
tion it descends very rapidly. Its length ww 
not ascertained, from the difficulty of preced- 
ing. The lower, and many of the loose rocks 
which cover the bottom of the cave, are as 
highly polished on the surface as the - most 
finished piece of marble. This must have been 
effected by the dropping of water:' though 
water falling through the fissures of a limestone 
cavern usually forms calcareous stalactites from 
the roof, and calcareous incrustations on the 
sides. This is not the case at Pulgulm ; the 
difference may be attributed to the j^owing 
of the water directly from the -colliery hills, into 
the cavern, and, meeting no limestone in the 
way, it is not likely to contain any thing but 
particles of sand and clay, the constant friction 
of which may have had the effect of polisl^ng 
the surface of the, limestone in the: eavem. 
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There are many other remarkable cavefns, and 
subterranean rivers along the boundary of the 
Connaiight coal district, but it is needless to 
partieularize them. 

Whence the-origin of these caves ? Why are 
they confined ' to the limestone? and why do 
they oeciir so frequently in the vicinity of other 
rocks ? These questions are difficult to resolve, 
but their solution would be of considerable be* 
nefit to the scientific miner, and highly interest- 
ing to the geologist. 

It rarely happens, that any foreign beds occur 
interstratified with the limestone. At West- 
port, beds' of sandstone occur interstratified 
with black limestone. Sandstone also occurs 
interstratified with limestone at Daly's Bridge, 
in the county of Cavan ; and at Dunfiney Bay^ 
in the county of Mayo, there are several alter- 
natioha:. of black limestone, with sandstone and 
black slate clay. These strata are very similar 
to those, which occur in the metalliferous dis- 
tricts of Northumberland, Cumberland, York- 
shire and Derbyshire ; and possibly they may 
contain veins of lead, though none have hither- 
to been discovered. Beds of sandstone have 
also been observ^ed at Latt, near the town of 
Cavan, and in other places in that neighbour- 
hood^ interstratified with calp, and calp slate. 
A fruitless borehole has been made at L^itt, in 
search of coal, and many still believe that coal 
may yet be found there. The sandstone, which 
occurs interstratified with black limestone and 
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calp, probably belongs to the old sandstone 
formation. In all the cases here mentioned 
the occurrence takes place close to the end of 
tlie limestone, and the commencement of pri- 
mary or transition rocks. There is a precipi- 
tous hill, composed of graywacke, one hundred 
yards to the north of the borehole at Latt. 

The strata which accompany coal, in all the 
Irish coal districts, lie above the first floetz 
limestone ; and no coal has ever been disco- 
vered, or is likely to be discovered interstrati- 
fied with that rock. 

PARTICULAK DESCRIPTION OF THE COKNAUGHT 

COAL X)ISTR1CT, 

It has already been mentioned, that the Con- 
naught coal district occupies considerable por- 
tions of the counties of Roscommon, Sligo, and 
Leitrim, in the province of Connaught, and part 
of,the county of Cavan in the province of Ul- 
ster. The external aspect of this district ii 
mountainous and dreary ; and its strata rise to 
a very considerable elevation above the secon- 
dary limestone country, on which they rest. 
The greatest length of the Connaught coal 
district in a north and south direction, 
from Doon Mountain to Keadue, is sixteen 
miles ; and its greatest breadth from t^e hills 
above Swanlinbar to Kiilargy is sixteen 
miles. The area of the whole coal country 
within the edge of the limestone is about one 
hundred and fourteen thousand Irish acrei^ 
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exclusive of Slieve Russel, which is detached 
from the great district by the limestone valley 
of Swanlinbar. The precise boundary of the 
coal country may be seen by reference to the 
map. It ends where the blue colour, which 
represents the limestone, commences. 

On viewing the coal country from the soutli, 
it exhibits a steep and straight ridge of high 
land, rising from one thousand to twelve hun- 
dred feet above its base, and extending four- 
teen miles in an east and west direction, but 
broken in the middle by the great valley of the 
river Shannon, which flows through it directly 
from Lough Allen, The external appearance 
of the coal country, when seen from the east, 
west, or north, is very similar to that of the 
south. The same steep and straight external 
ridge is visible on all sides. The summits of 
these ridges are universally flat, and are covered 
with shallow bog. 

The aspect of the interior of the coal coun- 
try is different from the exterior. The centre 
is occupied by Lough Allen, and the different 
tributary streams besides the Shannon, which 
flow into the lake, run in straight but 4eep 
vallies, and divide the district into Jour parts. 

The river Shannon takes its rise from a cir- 
cular gulph, about twenty feet in diameter, but 
of vast depth,* situated at the southern base of 

* It is asserted by many persons much above the comraoa 
rank in the country, that it was sounded with a line 200 yards 
ia length, and that no bottom was found« 
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Culkagh mountain, in the interior of the dis- 
trict. The body of water issuing from thi« 
gulph probably flows from subterranean caverns 
contained in the limestone, which forms the nu- 
cleus of the mountain. The probability of this 
supposition will be apparent by reference to 
the geological section, which accompanies this 
Heport. Though the limestone strata are nek 
visible at the surface near the gulph, their 
depth beneath it was ascertained by a know- 
ledge of the usual thickness of the beds of 
black slate clayt which cover it, the greater 
part of which are visible at the surface, imme- 
diately above the gulph, forming the steep ac- 
clivity of Culkagh mountain. 

On leaving its source, the River Shannon at 
once assumes the deep, dead, and sluggish cha- 
racter, which it preserves for its whole extent. 
The elevation of the source of the Shannon, 
above Lough Allen, as ascertained by barome- 
trical observations, is 115 feet, and above the 
sea is 275 feet. 

The other tributary rivers are the Owenmore 
and the Arigna. The relative situation of 
these rivers will be seen by reference to the 
hiap. 

The rocks, which form the coal series in the 
Connaught coal district, are similar to those 
Usually met with in other coal districts. Be- 

f The average thickness of the beds of black slate clay ig 
600 feet. 
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sides coal, they consist of alternations of sand* 
stone, sandstone slate, slate clay, clay ironstone, 
and fine clay.t 

The strata are arranged with great regulari- 
ty, arid dip or incline conformably with the 
limestone on which they rest, and contrary to 
the declivity of the hill. This is the case in 
the interior as well as the exterior sides of the 
Jiills ; but the continuity of the different beds 
is frequently broken by the strata of one part of 
a hill having fallen or slipt down to a lower le- 
vel from that of the other. These slips fre- 
quently occasion a difference of the level in the 
same bed, of twenty, forty, and even a hundred 
yards. A knowledge of the precise direction 
and amount of the fall of these slips is of the 
utmost importance to the coal miner ^ for if his 
workings^ however excellent and perfect in 
their plan, be commenced and proceeded on 
in ignorance of these irregularities, when disco- 
vered in the progress of the work, they mu$t 
lead to a greatly increased expence, or possibly 
to the abandonment of the colliery* With this 
view, great pains have been taken in prosecu- 
tion of the survey, to ascertain the line of di- 
rection of the principal slips of the district. 
They will be found marked on the map in their 
proper situations. 

f A particular description of the dist'ttjuishing charactci' 
of these several rocks will be found in the Introductiofi to tfa« 
Report on the Leinster coal district. 

C 
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or THE fSTRAriFICAtlON Of THE CONl^AUCSTHf 

COAL DISTRICT^ 

The general arrangement and alternatioi)» 
of the strata are extremely simple, and com-* 
paratively few in number ; but they are not ex- 
actly similar in all parts of the district, though 
some of them may be traced throughout^ 

OF THE SOUTHERN AND WESTERN DIVISIONS OF THB 
CONN AUGHT COAL DtSTRICT- 
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It has dready been mfentioned, tlTat tire 
deep vallies of the tributary streams,, which 
flow into Lough Allen^ divide the dis- 
trict into four parts^ Tlie stratification of 
the southern and western divisions, situated in 
the counties of Roscommon, Sligo, and Leitrim^^ 
are nearly similar, and may be classed together. 
These divisions are the most important in the 
district, both in respect to the extent and qua- 
lity of the coal, and the facility of communica- 
tion with the river Shannon and the neighbour- 
ing country. 

The southern division is bounded on the 
north by the valley of the river Arigna, and 
on the south by the limestone country, which 
forms the southern boundary of the district. It 
consists of one great mountain ridge called 
BrahHevCr Its length from the Arigna works 
in the county of Koseommon to the hills above 
Ballintogher in the county of Sligo i& nine 
miles ; and its average breadth from the edge of 
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the limestone country to the river Arigna 
rarely exceeds two miles. This ridge of moun- 
tains is straight, steep on both sides, and 
flat at the top. The strata, both on the nor- 
thern and southern declivities, dip contrary to 
their inclination, at an angle of from five to six 
degrees from the horizon, and form a flat curve 
in the centre. 

The western division consists of the Moun- 
terkenny mountains, which are bounded on the 
north by the Dorobally river, which falls into 
Lough Allen below Drumkeern j on the south 
by the river Arigna, which separates it from 
the southern division ; on the east by Lrough 
Allen J and on the west by the limestone 
country, which extends from Belhavel by Kille- 
^unnery to Ballintogher. 

Though the strata are nearly similar in the 
southern and western divisions, it is not to be 
supposed that they are exactly the same in all 
parts ; for a trifling difference will be found 
even in the short distance of twenty yards. 
Thus a bed, which is composed of soft slate 
clay, will gradually pass into sandstone slate, or 
thin beds of sandstone slate will be found inter- 
stratified with a bed of slate clay in one place, 
which do not occur in another. Beds of sandstone 
slate will also sometimes graduate into sand- 
stone. But these are trifling variations, and of 
no importance to the miner : bis guide should 
be the great and leading beds which occur in 
the country, whose general character and ap<^ 

c2 
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pearance are not materially affected by slighl 
alterations either in the thickness or composi* 
tion of some of its component parts. 

The following table of the different rocbt 
will shew the order, in which they occur kt 
these divisions of the district, commencing 
with the limestone which lies below the coal 
series, and ascending regularly ; ending witb 
the bed of sandstone flag, which fonna^ the up* 
permost stratum of the country r 

TABLE OF STRATA. 

Thicknest iiiftet« 
TSo. ft. In. Ft. bk 

1 Limestone, thickness 

unknown. 

2 Black slate clay. This 

bed rests upon the up- 
permost bed of lime- 
stoner Beds of sand- 
stone slate, and even 
thin beds of sand- 
stone are found inter- 
stratified with it to- 
wards the upper part» 
It contains numerous 
beds of clay ironstone, 
from half an inch to 
two feet in thickness. 
On an averse its 
thickness is • * COO 

$ Greyish white sandstone, 
known by the n«p^ of 
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Ih. Ft In. ft. In. 

the first cff groaA sanclU 
stone^ from 
i Black slate clay 

5 Grey sandstone 

6 Sandstone with impres- 

sions, known by the 

name of seat rock 1 ta 

7 Fire clay, called coal 

seat - •> 1 to 

8 Coal, intisrmixed with 

thin laminsB of slate 
clay 

9 Greyish white sandstone 

10 Black slate clay ^ 

11 Sandstone 

12 Good Coal 

1 3 Grey soft idate clay, coal 

roof 

14 Whitq sandstoae 

15 Coal, upper bed - 6 to 9 

16 Slate day, in bedi^ of 

various thickness^ and 
4iflbrent degrees of 
hardness, but general- 
ly soft and blacky 
These becb contain 
innumerable thin beds 
of clay ironstone •> 100 to 200 

1 7 Blackish grey sandstone 

slate in thin layers SO to 60 

18 Sandstone flag - SO to 50 
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DETAILED DESCRIPTION OF THE DIFFERENT BEDS' 
OF ROCK, WHICH OCCUR IN THE SOUTHERN AND 
WESTERN DIVISIONS OF THE CONNAUGHT COAL 
DISTRICT. 

No. 2. Black slate clay. — ^The thickness of 
this great bed, or rather accumulation of beds, 
varies from three to six hundred feet, but in the 
southern division it rarely exceeds five hundred 
feet. It rests immediately on the limestone. 
This bed is remarkable from the number and 
richness of the beds of clay ironstone it contains. 
The most important occur at the height of from 
two to three hundred feet above the limestone. 
Whilst the manufacture of iron continued at 
Arigna, some of these beds were worked, par- 
ticularly those at Altagowlan, on the banks of 
the river Arigna. There are many other valuable 
beds of clay ironstone contained in this black 
slate clay, besides the above. The number visi- 
ble in ascending the bed of the Arigna, is 
scarcely credible. In many places the whole 
breadth of the bed of the river is farmed of one 
flagofironstone,whichismanyperches in length.* 

The thin beds in most cases are the best ; 
though that at Altagowlan, which is one foot 



* During the continuance of the iroa works, the peasants 
collected the ironstone, when separated from the beds by 
recent floods, and made good wages by delivering it at the 

works, at the rate of two pence per hundred weight* 

^ , ' . . ■ . *• ' • 
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thick, is amongst the richest I have ever met 
with. 

Beds ©f sandstone slate, and thin beds of 
sandstone, are sometimes found interstratified 
with the upper bed of this great mass of slate 
clay. 

No. 3. Greyish and sometimes yellowish 
WHITE sandstone. Next in importance to the 
coal and clay ironstone, we may place thi« accu- 
mulation of sandstone. It consists of a series 
of beds of various thickness and fineness of 
•grain. The thin beds are much esteemed as 
flags ; and the thick as building stone in differ- 
ent parts of the country. But for want of roads 
very few quarries are accessible for horses ; and 
but one, with great danger, for cars.* On this 
account these most valuable q[uarries are com- 
paratively of little use. 

From its superior hardness this sandstone has 
remained unchanged, while, the action of the 
weather has mouldered away, for a considerable 
depth, the softer beds of slate clay, which lie 
immediately above and below it, and lefl the 
sandstone projecting. 

After much enquiry and minute examination 
of several precipitous ravines, in different parts 
of the district, in which the whole of the black 
slate clay beds were exposed to view, from the 
limestone up to the great sandstone, it was 



* The only passable road is that to the quarry above Cas- 
tle Teoisoo. 
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satisfactorily ascertaine^t that IM bed :of CM>lf 
or any substance of value, excepting the d^y 
ironstone already mentionedy. occuni in the dis- 
trici beneath the great sandstone ; and ooBse- 
quently it becomes a guide of the utmost im- 
portance to the mineral sur\eyor, and senres as 
a point, or general station to be reacfa^ pre- 
vious to the commencement of i^ny new miner^ 
researches. 

It sometimes happens, paFttpulsurly in the 
north eastern division of the ^trict^ t^t this 
great sandstone forms the upper striatum of a 
tract of mountain; of course no particuUr 
investigation was requisite in such situations. 

Though this sandstone varies copaiderably ill 
thickness in different parts of the di{»trict, still 
it always retains the peculiar appearance of f( 
projecting perpendicular crag or cli£^ situated 
near the summit of the mountain, but ele- 
vated in some places one thousand feet more 
than at others. This is occasioned either by 
the increased thickne^ of the beds of black 
^late clay 9 No. 2 ; or by an unusual elevation 
of the limestone strata, which lie beneath the 
whole. Culkagh mountain, which will after* 
wards be described, affords a striking exam- 
ple of this fact. 

No. 4. The greqtt sandstone is succeeded by 
a bed of bh<ck slate clay, which contains nothing 
of importance. 

No. 5. A BED OF SANDSTONE, which is rarely 
less than six feet thick, but frequently ej^ceeds 



l9n feet ^ it is in general more compact and 
harder than the gneat sandstone. No. S. 

No. & Sandstone two feet thick, containing 
impressions of vegetable substances. This spe- 
cies of rock is universally known in the Irish 
collieries by the name of seat rock. This name 
is derived from its position with respect to a 
bed of coal. It is usually succeeded by fire clay* 
which is succeeded by a bed of coal. It some- 
timea happens that the fireclay is wanting, and 
then the coal rests on the seat rock. 

No. 7. Fire play, WIed coal seat. In some 
parts of the district this bed is three feet thick ; 
in others it i& ^und two feet, and one foot ; 
Ibut in most placei^ it is but a few inches, or is 
altogether wanting. These thicknesses are 
given from observations made in tracing the 
bed at its outgoings or where it appeared at the 
surface* But it is probable that, were it of suf- 
ficient value to defray the expence of following 
it into the hill, the bed of fire clay would be 
found in most places to be three feet thick. In 
tjhte valley of the Arigna, half a mile above the 
iron works, this bed was found to be three feet 
thick, and ^ excellent quality ; and the whole 
qf the fire bricks vised at the works were made 
from it* 

OF THE FIEST BED OF COAL* 

No. 8. The fire clay is succeeded by a bed 
«f coal, which varies in thickness from one tft 
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three feet It is known in the country by the 
name of the crow coaL It contains Dumerous 
thin laminse of black slate clay, which render 
it of little value^ except for burning lime. 
When first brought to the surface it is moderate- 
ly solid i but on exposure to the air it soon di- 
vides into thin flakes. 

This bed has never been wrought. If it 
were, I have little doubt its average thickness 
would be found to amount to three feet ; but 
it has never been seen, excepting at the outgo- 
ing. In the vale of the Arigna, near the iron 
works, where the fire clay was wrought, this 
coal was three feet thick. This bed runs paral- 
lel to the three foot coal, which lies above it ; 
and its outgoing may be traced along the face 
of the hills, through the greater part of the 
southern and western divisions of the district. 

No. 9 and lO. The first of sandstone, and 
the other of slate clay, contain noUiing worth 
mentioning. 

No. 1 1 . The lower part of this bed is com- 
posed of yellowish white compact sandstone : 
the upper contains numerous vegetable impres- 
sions. It is the seat rock of the second bed of 
coal. This sandstone bed is extremely hard, 
and usually projects from the face of the hill in 
the form of a great step, similar to that of the 
great sandstone bed No. 3 already described. 
Tliis sandstone served as a guide to trace the 
line of the outgoing of the three foot coal, 
which lies immediately above it In some 
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places a thin bed of fire clay is found inters 
posed between this seat roclf and the three foot 
coal. 



OF TIJE THREE FOOT COAL, NO. 12. 

Tlie future prosperity of the Connaught coal 
district may be said to depend entirely upon 
the produce of this bed, which, though of mo- 
derate thickness, is fortunately of great extent- 
Its quality, as fuel for domestic purposes, is ex- 
cellent; and if used for smeltjng iron, it is 
amongst the best in the empire. According to 
the analysis of Kirwan, 100 grains are composed 
of 71.42 carbon. 

23.37 mixture of asphast and maltha. 
5.21 grey ashes. 
Specific gravity 1.351. 

This bed of coal was first discovered in the 
western division of this district, on the property 
of Mr. Jones, two piijes to the west of Lough 
Allen, and close to the boundary of the coun- 
ties of Leitrim and Roscommon. This colliery 
was considered of such importance, that a par- 
liamentary grant was voted to aid the forma- 
tion of roads to it, but nothing in consequence 
was effected, and the colliery was soon after 
abandoned. 

Unfortunately the first discovery of the coal 
was made very close to one of the greatest slips. 



w fiiults ^ as they are cmnmoiiljr CiDed, in fhe 
whole district, and the vorkii^g» were com* 
menced on the lower side. In the progress of 
working, whenever the colliers wrought up« 
wards to the face of the slip, the coal was found 
to end ; and no steps were iqpparently taken to 
ascertain whether or not it might be met with 
in other places. 

The thickness of this coal is rarely less than 
three feet, or more than three feet four iiichea> 

The line of its outgoing is dotted on tht 
map* It follows the upper surface of the bed| 
No. 12. — Commencing at the iron works, it 
may be traced without difficult along the 
northern face of the Brahlieve moimtaiw, witb^ 
out any material interruption for four miles and 
a half, by Aughabehy colliery, nearly to Geeva 
point, in the county of Sligo, and from thence 
buck again on the opposite side of the bill, to 
TuUylions' colliery ; and afterwards round il)e 
eastern end of the mountain to the point above 
the Arigna works. 

In the western division of the district the 
extent of coal is not so great as in the southern. 
Its boundiu'y is also marked on the map, but 
not with equal accuracy, as the whole surface of 
the mountain is covered by bog ; and the rocks, 
except at intervals, are completely concealed. 
This division may contain about 1200 acres of 
the three foot coal, which, added to 52800 acres 

• See Appendix, No. 5. Note. 
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contained in the southern division, make a ge** 
neral total of about 5000 acres in both divi- 
sions. 

From this calculation we should deduct one- 
fiflh part to allow for impurities in the coal, 
and the loss occasioned by slips and undula- 
tions* This, at the rate of 7840 tons per acre, 
will leave upwards of thirty millions of tons of 
coal as the probable quantity which may be 
raised out of the southern and western divisions 
of the district. It is difficult to calculate, 
ynih even moderate precision, what quantity 
of the coal may hereafter be consumed in the 
country ; but if we take it at £0^000 tons an* 
nually, which is much more than it will proba- 
bly amount to, and allow 10,000 tons for the 
iron works, with one blast furnace, the total 
annual consumption would be 60,000 tons. 
But the southern and western divisions contain 
upwards of thirty millions of tons of coal, which 
is sufficient to supply the supposed demand for 
5O0 years. 



Of THE DISLOCATIONS OCCASIONED BT SLIFS DOWK 
OF THE STRATA, IK THE SOUTHERN AND WEST^ 
ERN DIVISIONS OF THE DISTRICT^ 

Excepting in those situations where very 
great slips down of the strata have taken place, 
these disturbances are rarely visible ^t the sur« 
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face ; they are usually discovered in the pro- 
gress of working the coal. 

Tlie coal field of Aughabehy coUieiy is tra- 
versed by two great slips, which converge to- 
wards each other, as represented on the map# 
The eastern slip has throwti down the coal to 
the west, and the western to the east ; between 
them the coal lies at a much greater depth 
from the surface than on their exterior sides. 
The coal field situated to the north of the river 
Arigna is also traversed by two principal slip^ 
which run nearly at right angles to eacb other. 
They have divided the coal into three distinct 
parts. These coal fields are probably traversed 
by many other slips, which are not visible at 
the surface, but certainly by none of equal 
importance with the above; 



OP THE DIFFEBiENT PLACES WHERE COAL HAS BEEII 
WORKED, IX THE SOUTHERN AND WESTERN DI- 
VISIONS OF THE CONNAUGHT COAL DISTRICT. 

It has already been mentioned, that the three 
foot bed of coal was first discovered on Mr. 
Jones's property, in the county of Leitrim. In 
this place a few acres of coal were wrought out, 
between the great eastern downthrow of the 
western division of the district, and the out- 
going of the coal. (See map.) This colliery 
was known by the name of the Mounterkenny 
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colliery. Adjoining to it on the opposite side 
of the stream, which forms the boundary of the 
counties^ of Leitrim and Roscommon, a few 
pits were sunk in the lands of Celtenaruny, 
belonging to Colonel Tenison, and Tullyna- 
ha, belonging to Mr. Lloyd ; but very little 
coal was ever raised. 

If we except two or three trial pits, which 
were made two miles to the south-i;\f^est of the 
Mounterkenny colliery, it is the only place 
where coal has been wrought in the western di- 
vision of the district. 

The great extent of coal situated near the 
summit of the Table mountain of Mounterken* 
ny, as represented on the map, remains un- 
known to the proprietors of the land, and the 
inhabitants of the country. 

On an average, the Mounterkenny coal field 
is elevated seven or eight hundred feet above 
the level of Lough Allen. The surface of the 
mountain is covered with bog throughout, and 
no rock is visible, excepting on the declivity 
of the mountain. From this circumstance it 
is impossible, merely from external observation, 
to say at what depth below the surface the coal 
may occur in the interior of the field. A few 
trials, either by boring or sinking, in well se- 
lected situations, would satisfactorily determine 
this point. These trials are absolutely neces- 
sary as a preliminary to any extensive workings 
in this part of the district. 

The extent and value of the great coal field 
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in the southern division of the district is better 
known than that of any other in the country; hk 
this division coal has been disi^overed and 
worked in many places neat the outg<Hng of 
the coal, but particularly at Aughabehy and 
TuUylions on the property of Colcmel Teni- 
son ; at the Rover colliery^ near the iron 
works, on lands belonging to the Archbidiop 
of Tuam ; and at Greaghnagera^ the prc^rty o^ 
Mr« M^Dermot. These collieries ar6^ all mtA- 
ated in the county of Roscommon- 



OF AVGtlABElir CCHLLIEKt^ 

During the continuance of the Arigna iron- 
works considerable workings were made at this 
place to supply them with fuel. The colliery 
is situated twa miles to the west of the iron« 
Works, and to the south of the great northern 
slip. The extent of the coal already wrought 
out does not exceed six or seven acres. Though 
this colliery was situated close to the declivity 
of the hill, the whole of the coal was drawn 
up to the surface through shafts j but the wa- 
ter was carried off by a level. 

Au^iabeby colliery was worked by the Com- 
pany, who carried on the iron works. It would 
appear from some of these works, which still re- 
main, that this company meant at one time to 
work this colliery on a very extensive scale. 
They commenced driving a deep level from the 
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''the coal, with an inten- 

it entirely through 

* means unwatering 

,jii extends from the 

of it J but this magnifi. 

idoned before the level or 

'■ .en driven a sufficient length 
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was commenced on too low a level, 
ipparent cause of its abandonment was 
inous expense of sinking air shafts to ven- 
oC it. Had it been commenced fifty yards 
/clow the level of the outgoing of the coal, in- 
stead of the great depth at which it was at- 
tempted, no more than one air shaft would 
have been requisite till after it had been driven 
a considerable distance under the coal, and the 
second air shaft might have been commenced 
and sunk from the coal downwards to the drift. 
At Aughabehy the coal inclines towards the 
south at an angle of 7** from the horizon, which 
is equal to a slope of one foot in ten, and con- 
sequently, for every ten yards the water drift 
*had to proceed beyond the outgoing of the coal, 
the depth of the air shaft would diminish one 
yard. These air shafts, sunk underground 
from the floor of the coal to the water drift,* 

D 

♦ The whole of the Duke of Bridgewater's collieries near 
Manchester are worked according to this plan. 
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would have the effect ef ventilating both the 
water drift and the colliery ; for* after the air 
shaft was perfected, a current of air might easi* 
ly be carried, commencing at the mouth of thi. 
water drift, ascending the air shaft to the cot 
liery, and afterwards passing through the di£fer^ 
ent workings of the mine ascend any old coal 
pit that might be selected. 

A large fire should be made at the bottom of. 
the coal pit, to rarify the air, and by this m^ins 
force the current in the direction desired* 

If this water drift were carried on five huir- 
dred yards, it would reach the coal. But, long 
before it arrived there> it might render the most 
essential benefit to the mine, not only in con-' 
veying off the water> but by being usfed as a 
canal the whole of the coal might be cheaply 
and expeditiously drawn out in small boats. 
To reach the boat level it would be requisite 
to let down the coal through the air shafts, and. 
the descending full buckets or baskets might 
draw up the empty ones. This plan would be 
much less expensive than drawing the coals 
through deep pits up to the surface* 

By reference to the section of the rocks, as. 
given in the table, it will appear that, fifty yar& 
below tlie level of the coal, the strata are compos- 
ed of soft slate clay ; consequently the first two 
hundred yards of the boat level would pass 
through this rock, the next eighty yards through 
the great sandstone, which is composed of alter- 
nating beds of sandstone and sandstone flag, 
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which may be easily wrought. The remaining 
one hundred and twenty yards would pass 
through the crow coal, and alternations of sand- 
stone and slate clay. 

The cutting through eighty yards of the 
great sandstone would be the only expensive 
part of the proposed boat level. 

OF THE METHOD OF WORKING THE COAL AT 
AUGHABEHY COLLIERY. 

The three foot coal at Aughabehy, and in 
most other places where it has been worked, is 
divided into three parts. Commencing from the 
bottom the sandstone seat rock is covered by 
one foot four inches of solid coal j this is suc- 
ceeded by two inches of slaty coal called kelves, 
and over this again is one foot six inches of so- 
lid coal of excellent quality. The roof is com- 
posed of soft dark grey slate clay. The coal is 
easily separated from the roof; it rarely ad- 
heres strongly to it. 

The plan, which was followed in working the 
colliery, was simple and well adapted to the na- 
ture and arrangement of the bed of coal. It 
was what is called the broadway. When the pit 
was sunk to the coal, double drifts * were car- 
ried on both sides of it forty yards in length 

D 2 

• The method of driving douhle drifts, and supplying them 
-with a constant current of fresh air, is described in page $1 
of my Report 0n the Leinster Coal District. 
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on the level of the bed, that is at right angles 
to its dip. These drifts being parallel, of course 
one was more to the dip of the stratum, or on 
a lower level than the other. The workings 
were commenced from the upper side of the 
upper drift, or, as mitiers term it, the upper 
side of the rise drift. 

Ten colliers, called clearers, were sent into 
the drift, who placed themselves four yards 
asunder, and commenced working by cutting 
out or clearing away the bottom of the coal, 
close to the floor. When these ten men had 
finished their work, they had made an incision 
in the bottom of the coal, three feet in from 
the face of the cuift, and six inches high, for 
the whole length of the working, or forty 
yards. 

The clearers were followed by two breakers 
and fillers, who broke down the coal by wedges 
driven in at the top, and afterwards fitted it in- 
to wooden boxes having slides fixed to the bot- 
tom. Each box held two hundred weight. 
Four hurriers were next employed to draw the 
coal from the working to the pit bottom, from 
whence it Was drawn up the pit to the surface. 
This being completed, a pillar-man was sent 
down, who built small pillars to suppoil the 
roof, with sandstone, which had previously been 
let down the pit for that purpose. These pil- 
lars were placed in the centre of the drift* at 
the distance of three feet from each other. 
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The next day the whole operation was re- 
peated, and a second row of stone pillars were 
built, one yard to tjie rise of the first, and three 
ffept asunder^ 

As the work proceeded, a passage, called a 
hurrying road, was formed diagonally from the 
pit, so as to reach the farthest angle of a rect- 
angular working, vhich varied according to 
circunpistances from si3(:ty to eighty yards in 
length, but rarely exceeded forty yards in 
breadth. To preserve this hurrying road, walls 
were built on both sides, formed of the roof of 
slate, which was taken down to encrease the 
height of the passage. 

To preserve a constant current of fresh air 
;^t the workings, air courses were formed be- 
tween walls built of the slate of the roof on 
both sides of the breadth of the general work- 
ing, and communicating with the lower drifl 
first made. 

When the workings were /carried on to a 
length of seventy or eighty yards from the pit, 
double cjoors* were placed in the hurrying 
roads, to force the air round the circuit of the 
air c,Qurses^t 

* The adfantage of using double doors in the workings of 
- a colliery is explained in page 83 of my Report on the Lein- 
ster coal district. 

t Apian and description oftlie broad iqethod of working 
coal, very similar to that here described, is given in my Ui- 
port on the I^einster coal district. The principal difference 
consists in stone permanept pillars being substituted fbr moye« 
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The principal objection to this plan of work- 
ing is, that the air courses are composed of por- 
ous walls built of slate clay, instead of being 
cut, as is usual, out of the solid coal, and pro- 
tected on either side by pillars of coal. But at 
Aughabehy colliery, as formerly worked, the 
pits were so shallow and numerous, that little 
precaution was requisite to supply the mode- 
rate extent of the workings of each with fresh 
air. 

Had the colliery been more extended, and 
the workings been carried further to the dip, a 
more perfect system of ventilation would have 
been indispensable ; for, in proportion to the 
increased depth of the coal from the surface, 
fewer pits would have been sunk, and a greater 
extent of workings must necessarily have been 
ventilated from each. 

The number of pits formerly worked at 
Aughabehy colliery caused a great eocrease 
per ton in the expense ; as each pit required a 
certain establishment, and consequent expense, 
whether little or much coal was raised out -of 
it. 

From the best calculation I have been able 
to make, a ton of coal of twenty hundred 
weight cost the Arigna company, when deliver- 
ed on the pit bank, about four shillipgs, exclu-» 

able wooden ones ; and tlie hurrying road being Ki^de dia- 
gonally across the coal working, instead of through the pcrma* 
cent air courses. 
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sive of the royalty to Colonel Tenison of one 
shilling per ton. Had horses been used under 
ground to draw the-coal to the pit bottom, and 
the works in each pit more extended, it might 
have been raised for three shillings per ton, and 
even less, if the boat level system were brouglit 
to perfection* 

In the last working of this colliery a contract 
was made with the Arigna company by Mr* 
John Colthard,* to supply them with coal at 
the rate of five shillings per ton at the pit 
mouth. There is at present but one pit at 
work at Aughabehy. It is situated to the south 
of the old colliery ; and Colonel Tenison, the 
proprietor, pays five shillings a ton to the coU 
liers for delivering it to him on the surface. 
The quantity of coal at present raised per week, 
on an average, is about twenty tons. 

TULLY LIONS* COLLIERY. 

- • 

This colliery, which belongs to Colonel Te- 
iiison, is situated to the south of Aughabehy, 
and on the opposite side of Brahlieve mountain. 
It has been partially worked at different times, 
and many pits have been sunk to the coal. Co- 
lonel Tenison is at present driving a short level, 
which will unwater a small e^^tent of the coal, 

* Mr. Colthard is still resident in the country, and I am 
•much indebted to him for the information and the kind as- 
sistance he afforded roe in the progress of my mineral survey. 
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stuited beme cn the dediFity of the mountain 
and the great western downthrow. 

When this le%~el is completed, he intends to 
abandon the Aughabehy colliery and work at 
thif pl;>ce. His inducement to make this change 
is no: from anv variation in the quality of the 
Cw'^a!, but to take advantage of the new road 
cow nakiojr to TiiUv Lions. 

Some pitii have been sunk, and a small quan- 
tity of coal has been raised at a place called 
Grea^hna^rara, half a mile to the north-west of 
TuHv Lions' coUien' ; and also near to the iron- 
works, at a place called the Rover. The coal 
raised at the latter ccUierv was inferior in thick- 
ncss and quality to that of Aughabehy and 
Tullv Lions. 

This diderence probably arises from the work- 
ings having been made close to the outgoing of 
the coal. When followed to the dip, there is 
little doubt of its being found equal to any in 
the countrv. 

The Rover colliery is worked occasionally in 
the spring and summer. It may produce on 
an average 300 tons in the year. Aughabehy 
colliery produces about 1000. It therefore ap- 
pears that 1 300 tons per annum are the entire 
produce of the collieries of the southern and 
western divisions of the Connaught coal district, 
which contain, as already stated, upwards of 
30,000,000 of tons of coal j the whole of which 
is at a moderate depth beneath the surface, and 
may be easily wrougjit. 
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But there are no passable roads to the coal 
hills, and until they are formed nothing can be 
effected. Th^ lines of new road, whfch are ap- 
parently the most important, as leading to the 
principal markets, will be described towards the 
conclusion of this Report. 



SECTION OF THE STRATA, CONTINUED. 

No. 14. The three foot coal is covered by a 
bed of grey slate clay, which varies from ten to 
fifteen feet in thickness. 

No. 15. It is succeeded by a bed of hard 
white sandstone, which forms the floor of the 
upper bed of coal. This sandstone varies very 
much in thickness. At TuUy Lions' colliery it is 
twenty-four feet. At Aughabehy, to the north 
of the great slip, it isf forty-five feet. At the 
Rover colliery a bed of slate clay, of fifteen feet 
in thickness, separates this sandstone into two 
distinct beds. 

No. 16. Coal, which varies from eight to 
nine inches in thickness. It is the uppermost 
bed of coal in the district, and has npt been 
met with, excepting in the southern division. 

No. 17. The eight inch bed of coal is cover- 
ed by an accumulation of beds, usually of black 
slate clay, containing numerous thin beds of 
clay ironstone, and sometimes beds of sand*- 
stone slate. This mass of slate clay is usually 
much decomposed at the surface; and some- 



4i 



times it ibrms mural praeipices setr As sum- 
mits of the hiils. It varies from one hwftdred 
to two hundred feet in thidcness. 

No. 18. Blackish grey sandstone lAaite* 
This bed is easily separable into diin lay- 
ers or flakes, and, though subject to decom- 
position, it is much used for roofing houses in 
the vicinity of coal districts. It is, however, 
much harder, and aote durable ia Mfm^ quar- 
ries than in others. Its thickness varies from 
thirty to forty feet. 

No. 19. Sandstone j9ag. Tia is ^ upper- 
most bed in the Connaught coal district. It h 
only to be met with in the summit of the Brah- 
lieve ridge of mountain near its •seutbHeatteQi 
extremity. This bed is also used for rpofiog 
houses, and is much superior to the foregoing 
for that purpose. It varies from thirty to aixly 
feet in thickness. 

I have thus described the nature and thisdk- 
ness of the several beds of coal and other rocka, ' 
which occur in the southern and western divi- 
sions of the Connaught coal district, from the 
limestone upwards. It appears that these divi- 
sions contain but three beds of coal, .only one of 
which is worth working. Yet this single bed, 
though but three feet in thickness, is, from its 
great superficial extent, suflBcient to supply 
the country with fuel for many centuries. 
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OF THE NORTHERN DIVISION OF THE CONNAUGHX 

COAL DISTRICT. 

This division contains the mountains of Lacka, 
Lugnacuilla, Culkagh, Doon, and Glanfarn or 
Mullaghurk, and several others of minor im- 
portance. It is bounded on the north, east, 
and west, by the limestone country, which forms 
the boundary of the coal district, and which on 
the map is coloured blu€ ; and on the south by 
the valley of the Drumkeeran river, which sepa- 
rates it from the western division of the district, 
and by Ihe deep valley of the river Owcnmore, 
which separates it from the Slieve or Nirin 
mountains. 

The surface of this division is much more 
diversified than those alreadv described. The 
five mountains, already mentioned, do not form 
a single chain or group, but are separated from 
eacli pther by deep and broad vallies, which 
also contain innumerable low but steep hills. 
The mountains are all of similar character. 
They rise at a steep angle from their bases, 
and frequently present mural precipices, from 
sixty to one hundred feet in height. On the 
summits they are all nearly flat, and covered 
with bog. 

The general arrangement pf the stratification 
is very similar to that of the southern and west- 
ern divisions, though some diversity is apparent 
in the upper beds where the coal is foimd. 
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There is also some difierence in the lower stra- 
tum, which, particularly in the valley between 
Lough Macnean and Lough Allen^ is composed 
of sandstone. 

In several parts of this valley limestone rises 
up from beneath this sandstone, and is quarried 
by the inhauitants, who burn it for manure* 
These risings up of the limestone are evidently 
occasioned by undulations in the stratification; 
for the beds are universally found to in- 
cline from the body of the limestone to- 
wards the adjoining sandstone hill, which 
covers it. These insulated tracts of lime- 
stone generally occur near the boundary of 
the coal district, but there are instances of their 
occurrence considerably in the interior : there 
is one three miles east of Dorojjally, clpse to the 
river Shannon, up\yards qf three miles to the 
south of the nearest limestone boundary. 

The situation of these small, but useful 
patches of limestone is shewn on the map by the 
blue spots within the boundary of the coal dis- 
trict. 

The bed of sandstone, which covers the lime- 
stone^ is very variablp in its thickness. In some 
place;> it exceeds forty feet ; in others it is less 
than ten feet. It is generally extremely com- 
pact, and difficult to break. Its texture varies 
from fine to very coarse grained. It is succeed- 
ed by a great bed, or accumulation of beds of 
black slate clay, from two to five h undred feet 
in thickness, similar to that already described 
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as occurring in the southern and western divi- 
sions of the district 

Thin beds of a black and impure argillaceous 
limestone, very similar to calp, are found inter- 
stratified with the lower beds of tlie slate clay. 
Extensive quarries of this limestone or calp have 
been opened at the base of Glanfarn or Mul- 
laghurk mountain near the road, which leads 
from Mandrhamilton to Entiiskillen ; particu- 
larly at Cornacloy, three miles and a half from 
Manorhamilton. Several quarries have also 
been opened near Drumkeern and Dowbally. 

The black slate clay is succeeded by a great ' 
bed of sandstone, which varies in thickness from 
forty to sixty feet. Some parts of this bed are 
extremely fine-grained, and of a yellowish white 
colour. Extensive quarries are worked in it 
near the summit of Glanfarn mountain, and the 
stones are drawn "all over the country, and used 
for window-stools, flags, and sometimes for pil- 
lars and ornamental stone work. But the quan- 
tity raised is limited by the difficulty of convey- 
ing the stone from the quarries to the base of 
the mountain. At present there is no road, 
and all is drawn down the hill on rude slide 
cars. No pains are taken to open the quarries, 
and most of them at present are nearly filled 
up with rubbish. 

Besides Glanfarn, this great bed of sandstone 
occurs near the summits of the mountains Cul- 
kagh, Lacka, Lugnacuilla and Corkagh j a^d 
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OP LACKA MOUNtAIK. 

The base of Lacka mountaioy on its west side, 
in the vale of Glanboj, is composed of lime- 
stone, which dips towards the mountain at an 
angle of 60*. It is covered by the great bed 
of slate clay. In this place the first bed of 
sandstone, already mentioned as occurring in 
the northern division of the district, is wanting. 
The slate clay is 615 feet thick. It dips in a 
direction contrary to the declivity of the moun- 
tain, at an angle of 6^. from the horizon. It is 
covered by the great sandstone, which in this 
place varies from sixty to eighty feet in thick- 
ness. 

On the north side of the mountain the strati- 
fication has been much disturbed by three or 
four great slips ; and the falling down of the 
sandstone stratum at each has formed a suc- 
cession of abrupt precipices, with considerable 
flat intervals between, giving the appearance of 
gigantic steps. The perpendicular face of each 
cliff is formed of sandstone. 

At first sight, the north face of the moun- 
tain appears to contain five succesiuve beds of 
sandstone, each sixty feet thick. There is, 
however, but one bed of that thickness, which, 
by successive slips, has assumed the appearance 
first described ; and this is fully proved by the 
occurrence of but one thick bed of sandstone 
in the vale of Glaiiboy, on the west side of 



49 



the mountain ; which bed, in continuation, forms 
the uppermost of the five apparent beds, visible 
on the north side. 

These facts are the more dwelt upon, as the 
knowledge of them may prevent future mis- 
takes, and possibly fruitless trials for coal. 

The great sandstone on Lacka mountain is 
succeeded by a bed of slate clay, about thirty 
feet thick j and this by a second bed of sand- 
stone, of about twenty feet. Above it is a se- 
ries of layers of coal, which alternate with thin 
beds of sandstone ; the layers of coal vary 
from four to six inches in thickness ; the sand- 
istone beds are each two feet thick. They con- 
tain irregular masses of coal. These alternat- 
ing beds are covered by a stratum of sand- 
stone slate, one feet six inches thick ; it is suc- 
ceeded by a bed of sandstone ten feet thick.* 

E 

* An imperfect trial for coal has been made by some pea- 
sants On the summit of Lacka mountain. The openings were 
made like quarries. The strata sunk through were^ 

Sfmdstone flag . • • • 

Alternating thin layers of soft micaceous sandstone 
slate, and coal • . • . 

Slaty coaly called kelve 

Sandstone^ containing coal and vegetable impress 
sions • • • • • 

Coal . • • • • • 

Sandstone^ containing coal and vegetable impres- 
sions • • • • • 

Coal •••••• 

Sandstone not penetrated. 
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This bed was trac^ round the summit of the 
mountain, forming an irregular ellipse, whose 
area may contain about two hundred and fifty 
acres. 

The appearance of this coal, and the layers 
of rock which accompany it, are not very similar 
to anv of those contained in the southern and 
western divisions of the district. In point of 
situation, it occupies the {dace of the first bed 
of coal, known bv the name of the crow coal, 
but in other respects it bears no resemblance 
to it. 

Nearer to the centre of the summit of the 
mountain, the sandstone, which covers the coal, 
is succeeded bv two distinct beds of sandstone 
of considerable thickness. The intermediate 
space is so covered by bog, that the beds of 
sLue clay, or other substances which are proba- 
bly interstratiiied with them, are not visible at 
iho surface. 

The last bed of saudstone forms the upper- 
most stratum of the mountain. It is extremely 
irregular in its appearance. In some places it 
is much shivered and broken. If the coal al- 
roaviv discovered at Lacka mountain be the 
fi! stj vH* crow c6al of the southern and western 
lUvisious of the district, we may expect to find 
the three foot coal . beneath the uppermost 
saud.>tone aud resting upon the second ; but un- 
fortunately its occurrence there is very doubt- 
ful. 
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The coal of Lacka mountain is bat three 
miles distant from Manorhamilton, and ten 
from Sligo. At present there is no road to it, 
and, owing, to the great elevation* of the coal 
above Manorhamilton, much skill will be re- 
quired to select the most eligible line. 



LUGNACUILLA* 

If we except the interposition of a bed of- 
sandstone at the base of this mountain, be- 
tween the limestone and the black slate clay, 
its stratification is similar to that of Lacka, at- 
least as far as the great sandstone. 

This rock, w^hich is full sixty feet thick, forms 
a mural precipice nesa the summit of the moun- 
tain. It is succeeded by a bed of black and 
grey date clay, which varies from twenty to 
thirty feet in thickness. Above it is a bed of 
sandstone three feet thick. This bed forms the . 
floor or seat of a bed of impure slaty coal, ten • 
feet thid^. Towards the centre of the stratum 
there is a layer of good coal, which varies from 
six to ten inches in thickness. Above the coal 
is a bed of soft black slate clay, twenty feet 
thick. It is succeeded by a bed of hard coarse- 
grained sandstone, fourteen feet thick : this 

E 2 

* According to barometrical measurement, the coal in 
Lacka mountain is 1 150 feet above Manorhamilton. 
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l«d rrann ^xe boggr smfa teof die moantain. 
Trv-xrs* u>e f"*— '^^ there are two additional 
be2» c£ smist^oe ; but tbe itratai, wfaidi lie be- 
ihes^ a;e so oooceiled by a deep cover- 
Kx:« tbat it is impoasible to ascertain 
libe-lr oc«=:r^>stk«i vithcNit sinking or boring 
t^ro*.:^. :r*eaa. 

Tre :cz feet bed of coal is Tisible on the 

c\Lr:^ :-z f^oc of tbe moantain at a place called 

Mi:>ci5^, :n the county of Cavan, where some 

tiiiiri: wofki^iTS have been made. A pit 

wjL> £50 <4£ck in the top of the mountain, a 

shon d;5Ca:cce from the &ce oi the cli£ The 

oxt: found was similar to that visible in tbe 

yreciri^r-e. Three other pits were sunk in search 

of CvmI in this mountain, but all of them were 

cor*r.:.e::«i beyond tlie outgoing of the coal, 

ana 5 '.211k through strata which lie below it. 

Two were commenced in the slate day, which 

rests up.in tbe great sandstone, and one in the 

great mass of slate clay, which lies below that 

rock* 

Tie situations of these pits must have been 
sclectevl by persons unacquainted with the ge- 
neral stratincation of the country.* 

The extent of the impure bed of coal in the 
summit of LugnacuUla mountain may be about 
tkX) acres. Part of it lies in the county of Ca- 

* I understand they were made by order of Mr. Pleydel, 
the proprietor of the land, by some English colliers who wer9 
brou^iu over for the purpose. 
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van, and part in the county of Leitrim. The 
boundary of these counties crosses over the 
summit of the mountain. 

It is possible that the bed of sandstone, al- 
ready mentioned, which lies twenty feet above 
the ten feet coal, may be the floor or seat of an 
upper stratum, though none of the vegetable 
impressions, and other characteristic marks 
which usually distinguish a seat rock, were vi- 
sible in it. But the uppermost layer may not 
haVe been seen, which is frequently the only 
one that contains those impressions. 

According to barometrical measurement, the 
coai pit at Meneask is 1010 feet above Lough 
Allen, and 1170 feet above the level of the sea. 
There is at present no road to it. 



OF THE EASTERN DIVISION OF THE CONNAUGHT 

COAL DISTRICT. 



This division is bounded on the north by the 
valley of the river Owenmore, which separates 
it from the northern division ; on the west by 
Lough Allen ; and on the east and south by 
the limestone country which bounds the coal 
district* 

It is composed of one mountain groap, 
known by the name of Slieve a nirin.* The ex- 

* The Iron Mountabi. 
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ternal appearance of these mountains is similar 
to those contained in the southern, western, 
and northern division of the district ; but in 
some respects the stratification is different. 

In many places Uie limestone, which forms the 
substratum of Uie coal district, is succeeded by 
an alternation of thin beds of sandstone, slate 
clay, and sometimes grey impure limestone; 
these strata, in the aggregate, amount ta 
upwards of one hundred feet in thickness. They 
occur in the line of country between Druooh 
shambo and AughacashieL 

To the north-east of Augbaeashiel these 
strata are succeeded by a bed of white salnd- 
stone, which varies from ten to forty feet in 
thickness. This sandstone is covered by the 
great bed of black slate clay, which occurs in 
every part of the district. It varies in thick- 
ness from three to five hundred feet. The slate 
flay is succeeded by a bed of sandstone forty" 
feet thick. 

In some places thin beds of slate clay are 
found interposed between the sandstone beds 
at Augbaeashiel, The section of the strata^ 
from the great sandstone upwal'ds to the sum^ 
mit of the mountain, is as follows : 

Fett, In. 

The sandstone is covered by grey 

sandstone slate 
Sandstone - « ^ 

Coal «... 
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Rreclay, extremely slaty and im- 
pure, from 8 feet to . - - 

Sandstone - - - 

Coal, irregular and slaty - 

Sandstone, extremely irregular, and 

varying in thickness from 6 to 30 

Sandstone contaiuing vegetable im- 
pressions - - m 3 

Coal, slaty and impure, varying in 
thickness from 6 inches to 

Black slate clay - - - 

Greyish white sandstone 

Black slate clay, visible in the fac^ 

of the precipice, - ^ 50 

This stratum reaches the flat surface of the 
mountain, but, as the strata incline towards its 
centre, it may be of great thickness. I^^othing 
further can, however, be discovered without 
sinking through the deep bog, which extends 
over the whole table surface of the top 6f the 
mountain. 

It would appear from the foregoing section, 
that the eastern division of the district contains 
three beds of coal. Their superficial extent is 
very great ; but they are extremely irregular, 
and the strata, which accompany them, were 
never found to be the same for a 'Quarter df a 
mile in any direction. 

•Rnding this to be case, less trouble was 
taken to ascertain the actual extent of the coal 
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OF THE IRON WORKS. 

The number and richness of the beds of 
clay ironstone, that occur in all parts of the 
Connaught coal district, appear at a very early 
period to have attracted the attention of Irish 
speculators ; and works on a very small scale, 
called Bloomeries, were carried on in various parts 
of the adjoining country, as long as any wood 
remained to supply them with charcoal. At 
that time no coal had been discovered, and if 
it had, the process of making iron from pit coal 
was then, though partially known, not practised 
even in England. 

The iron works of Drumshambo were the last 
that continued to work : they were given up 
about the year 1765. These works were situ- 
ated at the southern extremity of Lough Allen, 
in the county of Leitrim, a quarter of a mile 
west of -the village of Drumshambo. 

The works were built upon a limestone rock, 
but about a quarter of a mile from the com- 
mencement of the coal country. The situation 
was particularly favourable for making iron at 
q^heap xate. The ironstone was chiefly collect- 
ed^:^om the eastern shore of Lough AUjsn, and 
in the beds of the precipitous streams whicb^ 
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descend from the Slieve a nirin mountains to 
the lake. 

The appearance of trivial workings, made in 
search of the ironstone, are still visible along 
the borders of these streams. The ironstone, 
when collected, was conveyed by boats to the 
works ; and charcoal from the vast woods, Ivhich 
at one time flourished in all the valties, was 
carried by the same means. Limestone, the 
only remaining ingredient for smelting iron, 
was quarried close to the works* 

Judging from the accounts given by the old- 
est inhabitants, and the remains still visible, 
the Drumshambo iron works appear to have 
consisted of one blast furnace, three feet 
square* in the interior, and about eighteen or 
twenty feet high. 

I^rge heaps of ironstone, of excellent quality, 
still remain at the works. It is much superior 
to the greater part of that used at the more 
modern Arigna iron works^ The smelted iron 
from the Drumshambo works was carried to the 
neighbouring village, where it was forged into 
bars. 

OF THE ARIGNA IRON WORKS. 

These works were commenced in the year 
1788, by three brothers of the name of 

* The whole of the ancient iron works, that I have seen In 
Ireland, were of similar construction. 
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O'Reilly. At tliat time the practicability of 
i^ielting iron with charred pit coal, or coak, in- 
stead of wood charcoal, was well known, and 
long practised in England and Scotland with 
great advantage to the adventurers.* 

The Arigna works, being the only ones ever 
erected in Ireland to smelt iron with pit coal, 
attracted great attention, and their want of suc- 
cess has in consequence been deeply felt. It 
is of some importance, that the true cause of 
their failure should be investigated, that men 
of capital and enterprize may not be deterred 
by groundless fears from embarking in a specu- 
lation, which, if conducted with judgment and 
prudence^ would enrich themselves, and be of 
infinite advantage to the country. 

From a very minute examination made on 
the spot, the quality of all the requisite mate- 
rials were found excellent in their kind ; and 
althou^ the cost of each, when delivered at 
the works, was greater than it might have been 

* A patent was granted to Dudiej for making iron with 
pit coal in the year 1619 ; bat his works were destroyed by 
the populace, instigated , it is supposed, by the iron masters 
who made iron from charcoal. No further attempts appear to 
Rave been made for upwards of a century. Between the 
years 1750 and 1760, many blast furnaces were erected in 
England «i>d Wales to smelt iron with pit coal, and the 
number continued afterwards to increase rapidly. In the 
year 1788, the year in which the Arigna works were com- 
menced, there were fifty-three blast furnace in England and 
Wales, and six in Scotland, whose annual produce in cast 
iron amounted to 53,800 tons. 
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ones were injudiciously destroyed. - Amongst 
the latter was the removal of the iron rail*way 
from the inclined plane to the north of the fur* 
Dace pool. It was a very useful work, though 
not perfect, as there was a rise frmn the bottom 
of it to the works, which might easily be 
avoided ; the construction of the great dam 
across the Arigna, above the works, was incon- 
siderately undertaken, as the destruction of the 
bank on either side was a catastrc^he, which 
might naturally have been expected from the 
constant pressure of an immense body of water, 
aided, in time of flood, by the furious rapidity of 
a precipitous mountain torrent. 

It would be useless to enter into any more 
minute detail respecting the cause of the fail- 
ure of these works ; but I have great confi- 
dence in asserting, that there is no situation in 
the empire, in which cast iron can be manufac- 
tured at a cheaper rate, or of superior quality, , 
than at Arigna. 

The Arigna works are situated at the 
southern base of Brahlieve mountain, on the 
west side of the river Arigna, and about one 
mile distant from Lough Allen, The works, as 
first constructed, were divided into two distinct 
parts, the upper and lower works. The iron was 
smelted, and all castings were made in the 
upj}er works ; and the lower were confined to 
rendering cast iron malleable,' and forming it 
into bars, i&c. 
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The upper works ; at present consist of, 

A large furnace pool ; 

A blast-furnace, forty-four feet high, and 
twelve feet in the bosh ; 

One large overshot water-wheel, twenty-six 
feet in diameter : 

It worked two cast iron cylinder bellows, 
which blew the furnace, and also a large boring 
mill attached to the water-wheel shaft : 

One double steam engine of Bolton and 
Watt's construction, the cylinder thirty-two 
inches in diameter, with a blowipg cylinder 
five feet four inches diameter. This engine 
was used to blow the furnace in dry seasons^ 
when there was not a sufficiency of water to 
work the water-wheeL 

One foundery, with a cupola furnace. 

One horse-mill for grinding fireclay. 

Three draw-kilns for roasting the ironstonet 
with store-hoQses, offices, and other buildings. 

The furnace-pool is large, and has been 
formed at a considerable expense ; but the sup- 
ply of water was uncertain, particularly in the 
summer season, which was (A great detriment to 
the works. 

To remedy this defect the steam engine was 
erected. It would have been better to hxve 
Uken in part <^ the river Arigna, by forming a 
weir about a mile above the iron-woiks, and 
carrying a mill-race nearly on a levd fiom 
thence to the works. The mill-race would oer* 
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fainty hi^^e been expensive, as there are many 
small mountain streams, over which it must 
have been carried by aqueducts ;. but the ex- 
pense would soon have been repaid by the blast 
furnace being constantly kept at wori^, and by 
the power it would have given of working any 
machinery on the level ct the lower works by 
the water from the tail-race of the furnace 
wheel of the upper. 

The blast furnace is extremely well erected, 
and firmly bound together. The interior is 
lined with fire-brick, and is in good repair. Pre- 
vious to the stopping of the work, the whole of 
the bottom was removed, apparently to make 
some improvements. 

The large water-wheel is extremely strong, 
and well constructed : the arms are made of 
oak, and are well framed together. With some 
slight repairs to the buckets^ the wheel might 
be set to work without delay. The blowing ap- 
paratus would require some repdr, and a wa- 
ter pressure should be added to render the 
blast regular. 

The double steam engine has been ill con- 
structed from the beginning. The top of the 
blowing cylinder has been taken. ofi^, and the 
interior, from being exposed to the weather, is 
now quite eaten with rust. The air-pump is in 
a similar condition, and the steam cylinder and 
working gier are so much out of repair, that 
little benefit can ever be derived from the en. 
gine, without expending more money on it than 
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it is worth. There is a new 9team boilQF in the 
yard, which has never yet been set ; it is much 
corroded by long exposure to the ppen air. 
The cupola furnace is apparently in good order,'. ; 
as are also the draw kilns for roasting the iron- 
stone. 

The roof of the store-houses and other build- 
ings have lately been repaired ; they contain a 
great variety of excellent patterns for casting. 

Little need be said about the lower works; 
they are at present in such a ruinous state, that 
nothing but the stones, and some iron materials 
which remain, can ever be converted to any 
use. 

According to Mr. John Grieye's Report,* 
they originally consisted of a forge with a re- 
fining hearth, worked by an overshot water- 
whedl of sixteen feet in diameter, with three 
cranks on its axis, working three cylinder belj 
lows, each thirty ipches in diameter ; a mumb- 
ling hammer, about three tons weight, worked 

by an' overshot waterwheel, thirteen feet in dia- 

if « • ■ , . • 

meter and four feet eight inches brpad, w;ith 
air furnaces, &c. &c. for puddling. A slitting 
mill with two overshot water-wheels of twenty 
feet in diameter and four feet and a half 
broad. The rollers and cutters were eacU 
thirteen inches in diameter. 

There ue two houses for managers, in tole- 

p 

* See Appendix, No. 1. 



idble i^pnr, hdougimg to the waks^riaid tome 
iKmses lor workmen. 

From what has been said it afipean, that the 
orij part of the Arigna wcxks, which are imide* 
diatel jF available tor anj nsefnl porpose, con- 
sists of the upper works. If the mill-^race already 
INToposed were com|rfeted, a very moderate 
sum would be sufficient to fit the blast furnace 
for immediate work. 



OP THB PRICES, AT WmCH THE DIFFERENT Mi* 
TE&IALS CAN BE ]>EUV£A£I> AT THE WORKS. 

The ingredients necessary for smiting- ircm 
consist of clay ironstone or iron ote^ coal, lime* 
stone » and moulding sand. 

In describing the stratification of the difier* 
ent divisions of the Cbniiai]^t coal districl^ 
the probable quantities of the two pnncipal in- 
gredients, namely ironstone and coal, contain- 
ed in each, have already been mentioned ; but 
the means and price^ at which these could lie 
delivered -at the works, i^piain s|ill to be conr 
sidered. 

' !Dqring the time tbiat iron was made at Arig* 
na the works were supplied with coal- from 
Aughabehy colliery in the southern division of 
the district. The distance between the colliery 
^nd the works is two miles, and the outgoing 
pf tbie coal is about fiv^e hundred feet above the 
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iforni^e hmk at Arigna^ A rpad has been 
made with a tolerably regular descent from ,the 
colliery to the works^ 

Formerly the greater part of the coal, was 
carried on ^horses^' backsy and cost^ according 
to Mr. Grieve's Report, for carriage, three 
shillings ajid four pence per ton of twenty hun- 
dred weight* Should the works be recom- 
menced^ a )i*ailway may be laid on this rqad, 
altered in some places so as to preserve a more 
regular desceBt. "^his would reduce the price 
of carriage, from the colliery to tl;ip works^ to 
. three pence or four pence per ton. 

If the coal from the Hover colliery were 
found ^to be of equ^ quality wjth tliit fro^ 
Augh^behy^ a tibfirt jconnjecting railway might 
be laid from it to join that already proposed^ 

The pripe formerly p^id for raising the coal^ 
including royalty and all contin^n^ie^, was 
five snillings a ton, which^ with the price of 
i^e^^rriage, amount^ to eight ^i/lings and four 
pence per toi^ at tfi^ fUmace hank, puring the 
last working a contract w;as made by a compe- 
jtent person^ to deliver tjbe co^ ^t the works 
for seven shillings and six pence a ton. 

If the general system of working and draw- 
ing out the co^l^ recommended in this Report, 
were adopted, and if railways were laid from 

the cplliery to the works, there is little doubt 

» ■ ■ . ' ' 

# Mr. Coltfiard. 
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tio: ea^ B%iit be ddirered at the works 



Tbe qpa£xT of die cool, as it relates to the 
^■^^^ of iraoy k excdient. Acxording to the 
uuh^ of Sir. Kirvan, 100 parts of thia coal 
are oMaposed of 

CarKxi, 71-42 

Bhiusien, 23*37 ^ Specific gravity 1.351 

Grrj jsbes^ 

loa 
In cokkii]^ on a large scale, thirty-two bad- 
tired weight of the coal were Ibund to yielil 
twenty hundred weight <^ coak of exceileiit 
quality* The coak was made in the open air, 
bv which sooM loss was sustained.* 




OF TH£ laOXSTONE. 

Numberless beds of di^ ironstone occur 
throughout the Connaoght coal district, inter- 
stratilied with the great bed of slate clay already 
mentioned, which varies from three to five bun- 
dred feet in thickness. From the constant 
decomposition of this slate clay, immense 
quantities of the ironstone are annually de- 

^ Thk b the general method practised at the English and 
Scotch iron works. Were hrge coakiog ovens huOt, the ex- 
pense of erecting them woqMsood be repaid by the saving in 
fuel. 
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tached from the beds, and are found in the 
channels of the different rivers and streams. 
Whilst the blast furnace continued to work 
at Arigna, it was almost entirely supplied lyith 
ironstone collected frofn the streams by the 
inhabitants, who delivered it at the works for 
three shillings and four pence per ton. But had 
it continued at work for any considerable 
length of time, this casual supply could not 

have been sufficient ; and recourse must then 

> 

have been had tp the clay ironstone beds, 
which are in general thin and difficult to work. 
In this case the average ei^pense of ironstone, 
when delivered at Arigna, would probably have 
increased to five or sik shillings a ton. 

Many very rich and moderately thick beds 
of clay ironstone are visible in the bed of the 
Arigna, particularly at the mill and at Alta- 
gowlan. At this place some trivial workings 
have already been made on two of the richest 
beds. Clay ironstone also abounds at the base 
of the Slieve a nirin mountains, on the east 
side of Lough Allen. 

There is a great difference in the quality of 
the ironstone contained in the different beds ; 
that at Altagowlan is among the richest. 
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OF TAE lISteStON£^ 

The Arigna iron tvorks are very favc/drabfy 
circumstanced with respect to limestone^ th^ 
third substance necessary for smelting irpn« 
The nearest quarry is half a mile north of K^a- 
duc, about one mile a&d & half distant from 
the workS' The quality of the limestone is ex^ 
cellent. The present road from the qUarry to 
the works is extremely ill laid out} it has been 
carried over a mountain of so steep an ascent 
that the whole of the limestone was necessarily 
carried from the quarry on horses' backs at the 
expense of four shillings per ton. If a proper 
road had been made in the valley at the base 
of the hills, it might easily have been raised 
aind delivered at the works for two shillings a 
ton. 

There is^ abundance of excellent moulding 
sand at Knockcranny, three miles, distant from 
the works, and one mile beyond the limestone 
quarry. If the«e^ road were made, it might 
ik delivered at the works for two shillings and 
six pence per torn 

It thusf appears that in the vicinity of Arig* 
na ironworks there is abundance of coal, iron* 
stone, and liinestone, all of which can be deli'^ 
vered at the work-s at a moderate rate. We 
shall next consider the price, at which pig iron 
eouM have been^^ made at Arigna by the first 
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company, and contrast it with the probable et*^ 
pense for which it could now be made, were 
the proposed improvements carried into ef« 
feet. 

Expense of making a ton of pig iron, calcu- 
lated from the cost of the different materials^ 
when delivered at the works during the time bf 
the first working : 

Five tons of raw coal at 7*. 6(1* per 17 6 

Four tons of ironstone at Ss4 W. per IS 4 

One ton of limestone . *• - 4 

Expense of coaking, roasting, fur^ 

nace-men, &c. &c< « * d 10 

2 14 10 

Contingencies at 20 per centi ^ lO 7^ 
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Exp^s^ it which a ton of pig iron could 
now be made, Were the proposed improvements 
carried into effect : 

£4 s. d* 
Five tons of raw coal at 4^. per 
- ton * * -* . * 1' O 
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Brought over • - -10 

Four tons x>f clay ironstone* nt 5s. 

' per - - - -10 

One ton of limestone - - O 8 

Expense of coaking, roasting the 

. ore, furnace-men, &c. &c« - O 10 



2 12 b 
Contingencies for timber, iron, 
wear and tear of furnace, machi- 
nery, &c. &c. at 20 per cent. - O 10 5 



Total expenset - 8 2 5 



It would appear at first sight, from the fore- 
going statements, that there would be only an 
increased profit of three shillings per ton on 
pig iron, when the proposed improvements are 
finished, over and above the expense according 
to the first working. But this is not the case ; 

* The expense, of a ton of ironstone in this estimate is cal- 
culated on the supposition that the works are to be sapplied 
from beds of ironstone worked for the purpose, and not. de« 
pending, as in the first working, on the ironstone collected 
from the streams. 

f The expense, at which the di&rent materials may be 
delivered at the works, is given from my own calculation. 
The quantities of coal, ironstone, and limestone, used in sinelt- 
in^ one ton of pig iron, are ascertained partly from informa- 
tion collected from furnace men still resident at the worksp 
and partly from the excellent Reports cm the Arigna wodks 
by Messrs* Grieve and Guest. See Appendix, No. 1 and 2i 
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for the expense of raising ironstone ^for the 
<ie.w workipg is calculatted at five, shillingi^ in- 
ste^d of three shillings tod four pence per ton. 
Could iron3tone be always afforded at the 
woirks at three shillings and four pence per 
ton, there would be a profit in the new works^ 
above the (dd, of nine shillings and eight pence 
per ton ; but unfortunately this cannot be ex- 
pected» as all the loose ironstone would soon 
be collected from the . streams, and then the 
only resource would be in working the beds. 

These calculations are confined to the ex. 
pense of manufacturing pig iron* Should the 
iron be re-melted, and cast into small articles, 
the diminution in the price of coal will greatly 
increase the profit ; and if, as the works pro- 
ceed, it were found advisable again to make 
bar iron,* the cheapness of coal will prove a 
great additional saving in the expense of tlie 
manufacture, and a proportionate increase of 
profit to the company. 



QF THE DIFF£;RENT MARKETS FOR COAL AND 

IRON. 

The situation, extent, and quality of the dif- 
ferent beds of coal, contained in the Con- 

* Those who wish for particular informatioDy as to the proba- 
ble ei^Dse of each stage ia the manufiicture of bar ironr at 
A{ipia,.w01^fiiid-a very sajtii&ptoiy estimate of it tofiards 
eonclusioa of Mr« Guest's Report. See Appendix, No. 2. 
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ttniglit coal diitricC, ba^e aliwdf been ^imA* 
dered; as ebo the probeUe ezpenset at which^ 
coal migbt be niaed and fMg iron made at the 
Arigoa iron works. Our next conaiderafcioQ 
ilill be how to diapoae of d^ae commoditieB at 
such a price, arid in sndi qoantitieSf as wilt 

fiurlj repay those who maj hazard dieir pro» 
perties in such speculationc 

The markets may be dividedinto twochisses; 
tiiose of the neighbourfaood, which must be siip* 
plied by land carriage, and those at a distanccy 
which are available bj means of the rivet 
Shannon and the Grand and Royal canals. 

The neighbouring markets consist of the 
towns <tfSl%o, Boyle, Cavan, arid Bettiirbet^ 
and the whole country between them and the 
coal district. 

The bogs in thef vidni^ (if 9igd artf now 
nearly cut out, and that town is at present sup« 
plied with coal from Scotland, at sfn average 
rate of about forty shillings a ton. 

It would s^pear irom the custom-house 
books, that 5,0(J0 tons of coal are annually im-^ 
ported into Sligo, the whole of which is con« 
sumed in the town and its immediate vicinity. 

The town of Boyle is at present well sup* 
plied ¥nth turf; no immediate demand for coal 
ill quantity can reas<mably be expected there* 

The towns of Cavan and Belturbet are situ« 
ated in a country iii the utmost distress for 
fiiel. The small bogs, from vchidk the inhabit- 
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ants have hitherto been supplied^ are now so 
nearly exhausted, that turf sells at an enormous 
price. lYie expense is so great, that many 
persons find it cheaper to draw English coal 
landed at Drogheda, a distance of thirty-five 
miles ; and others, at the risk of destroying 
their horses and carts from the badness of the 
roads, have lately sent for coal to Aughabehy 
colliery in the southern division of the district. 
This is the only colliery at present at work, 
and, as has already been stated, not more than 
twfenty tons per week are raised from it. 

The English coal, when delivered at Cavan, 
costs three pounds per ton, that is, twenty-five 
shillings per ton at the ship, and thirty-five shil* 
lings a ton for carriage. 

If coal Could be laid down at Cavan tot 
thirty-five shillings per ton, the county of Ca* 
van would consume at least fifleen thousand 
tons a year. 

The DISTANT MARKETS for coal consist of the 
numerous towns and immense extent of coun-^ 
try on the banks of the river Shannon, and on 
the Grand and Royal canals. The Shannon 
market ends at Limerick, and that of the ca- 
nals at Dublin. 

It must not be supposed, that either of these 
cities will be wholly supplied with coal from 
the Connaught district. The freight of coal 
from Whitehaven to Dublin will, at all times, 
be less than from our own collieries by ineans 
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«r c&e Sh iim oB and canals. 
Bk a i2ie emi of a lon^ cootinoance of ad- 
^vne «rmi&. i^ arriral of our own coal will 
iieai » lewsfic the price bodi in DuUiH and 
pBTtsca^ftT^ in the latter. 



•? r?!X ?Z£S£XT n-AlX, AXD REQUISITE IM-* 

r«.orEja:sT$ rs the 



Frocn what has been saod it would appear 
tiiat the conntry contains ample markets to 
coa^ime our coal, tf it can be delivered at a 
moderate price; but at present this is impossible. 
There ane no passable roads to anj of the col- 
lieries^ ana the navigation c^ the Shannon 
has been completed no farther than the en- 
trance to Lough Ree. 

The Directors General of inland navigation 
in Ireland are at present most actively employ- 
ed in completing the Royal canal, to the river 
Shannon at Tarmonbarry ; and it is generally 
understood that, as soon as it ia finished, they 
will proceed to improve the navigation of the 
Shannon between Tarmonbarry and Lough 
Allen; auil by tliis means encourage the re- 
commencement of the Arigna iron works, and 
the working of the collieries.* 



* Since this Report was written the canal bat been 
phted, and a grant of £15,000 was made the last 
-^ion of Farliameat for ccmiple^^ i^e T^Vx^g^oa of the Shan* 

' aboire Battle Bridge. 
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When the navigation shall have been com* 
pleted, the iron rail way, already proposed to 
be laid from Aughabehy colliery to the iron 
works, may be continued down to the lake, 
from whence both coal and cast iron may be 
shipped for Dublin, Limerick, &c. 

In calculating the expense of making a ton 
of pig iron, it has already been stated, that coal 
can be delivered at the iron works for four 
shillings a ton. The encreased expense a^ 
drawing it on the rail way, from the iron works 
to Lough Allen, will be very trifling. But to 
cover the elcpense of ^ear and tear of horses^ 
.waggons, railways, &c« we may calculate that 
the coal company, without any profit to them«> 
selves, could ship the coal at Lough Allen fot 
four shillings and four-pence a ton* If to this 
we add the sum of three shillings and eight- 
pence per ton, as an allowance for profit, and 
to cover contingencies, it would appear that 
coal could be sold at Lough Allen fyr eight 
shillings a ton. To this let us add the freight 
to Dublin by the Shannon and canal, a length 
of about 85 miles, at three-pence per^ton per 
mile, that is, one penny per ton per mile-tell, 
and two-pence per ton per mile freight to the 
bo8t owner ; coal could, therefore, be sold in 
Dublin at the rate of £} 5a. 6d. per ton. The 
distance between Lough Allen and Limerick, 
by the course of the Shannon, is about 83 
miles, and consequently, at the rate of two* 
pence half-penny per ton per mile, the cost of 
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«oal at Limerick would be under cme gtunea 
per ton. 

But the navigation of the SHbannon^ particu- 
larly in Lough Ree and Lough Derg, isless cer- 
tain than th^t by the canal where the boats are 
drawn by horses, and not subject to be delayed 
by contrary winds. This evil might be reme- 
died by using steam boats on th^ lakes, (or per- 
haps for the whole-length of the Shannon,) to 
draw* on the boats loaded with coal. Hiree 
coal boat$ might be drawn at a time by one 
5team boat, two tied in length, the stem of one 
jtoithe stern of the other, and a third placed 
on one side, and fastened to both in suck a 
m^oer, that its centre should be exactly oppo- 
site the joining of the two placed lengthwise. 
One steersman in the middle boat might steer 
the three.t 



* Steam carriages are now much in use, particulariy in the 
north of England, for drawing coak on raflways* In this 
case the steam carriage is separate from the coal wai^ons, 
which are drawn after it in a long line» usually consisting of 
from fifteen to twenty. 

A steam engine, of the power of from four to six horses, 
might he placed in a boat of such a size, that its breadth, 
together with that of the propelling wheels on the outside, 
should not exceed twelve feet* There would be no difficulty 
in passing this boat through the different locks and • bHdges 
on the navigation of the- Shannon. 

f On the Duke of Bridgewater's canal coal boats are 
drawn united in this manner, between Worsley mill and Ma» 
Chester. 
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OF THE ftOADS. 

' ♦ • ■ 

TTie whole of the coal, which cxriiurs ia the 
Connaught coal district, is found in veiy elevat- 
ed sitaatioiis, when compared with the gene- 
rallevel of the country. For this reason much 
tkill is requisite in selecting the most di^ible 
lines of road from the collieries to the neigh- 
bouring great towns. 

'The c6al in the 'southern and western divi^ 
fiions of the coal district is by- mudi the best 
and most valuable in the country : we shall 
therefore' direct our principal attention to easy 
communications between these divisions sod 
the neighbouring country. At present there 
is BO direct road, at least none deserving that 
name, from either of these divisions to any 
•town ill the country. The town of Sligo^ in a 
.straight' line, is but 14 miles distant from 
Aaighabehy - colliery, . and the present road, 
TDimd by the ironworks, is 22 miles in length* 
The best mode of communication between the 
collieries and the town of Sligo wiO b^ to 
"maJce a new road from Aughabdiy colliery, 
nmning under Geeva point, and frooi thence 
descending gradually through the parish of 
Kffleminnery to the head of Lonj^ Gill^ half 
a mile below the village of Drumahatr* A 
branch from this road can be made from Geeva 
to the Moonterkenny collieries* The whole 
length of the proposed road between AuG^a^ 



hAj tad the head of Lou^ Gill could not 
■loch exceed nine n3e&. When fininhed, coals 
might be dn vn oo it in drts, and ahii^ed st 
the head of the lake into hige hosts fiir £9^, 
m dssttnoe of about seren miles and m half. By 
this means coals coold be sold at Sl^ for 
l ei cnteecn shillii]^ a ton ; that is, seven shS- 
fin^ and six-pence a ton at die coHierj, five 
diiUigs a ton land cairii^ to JjOfOf^ Gill, two 
shillings and six-pence a ton fie^fat'mid'ian- 
lomling at Sligo^ and two shillings a ton allow- 
ance for loss of csrriaf^ eiqpense of storage 
and profit to the coal modiant. 

But even suppose a greater price than.sevea 
shillings and sixpence a ton were oitorted at 
the colliery, still, with every allowance, excel- 
lent Irish coal could be sold in Sligo at twenty 
shillings a ton. 

At present, as already observed, the inhabit- 
ants pay, on an average, thirty->five shillings, 
and frequently two guineas a ton for English 
coal. A line of canal was many years since 
laid out* to connect Lough Alien with Lough 
Gill, by following the valley of the river 
Bonnet; but, on account of the number of 
locks, the expense of this navigation would 
be very considerable. 

To communicate with the counties of Ros- 
common, south of Leitrim, and Cavan; the coal 
should be drawn down the railway already men- 

* The survey imd levels ^ete takeu by Mr. Larkim 
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tioned, to a depot near Lough Allen, from 
whence, by slight improvements in the exist- 
ing lines of road, particularly at the extremities 
nearest to Lough Allen, easy communications 
could be opened with the adjoining country. 

Coal, as already stated, could be sold at 
the depot at eight shillings a ton ; and, calcu- 
lating the expense of land carriage at the 
rate of eleven-pence per ton per mile, the price 
it would cost the consumer may easily be ascer- 
tained. According to this scale the price of 
coals at Cavan, which is 23 miles distant from 
the proposed depot, would be twenty-nine or 
thirty shillings per ton. 

To connect the coal field of the western 
division with the depot, either a new line of 
road or a railway will be requisite. 
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UL A ibm^denr wA tw Ei^ifa> aii ipob fiir a third 



TVerekakQMtheKvppcmrtsaWne ohD for grinding 
Cre cijT DT a itOBe on cd|ge. 



IV. A forge with a refining hendit worked faj an orerdiot 
water whed, of azteen fisei dinmetert with three 
cranks on its aziiy woridng duee cylinder bdlows^ each 
of thirty indies dJimetcr; and with a miunUing ham- 
mer of about three tons we^t» worked by an over- 
shot water-whed of thirteen feet diameter, and four 
feet eight inches broad; with air fumacee^ &c. for pud- 
dJing. 
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V. A slitting mill, with two overshot water-wheels of twentj 
feet diameter, and four and a half feet broad each, rol- 
lers and cutters, each thirteen inches diameter. 

And there is at these lower works a mill for grinding sad 
irons, and another for grinding blacking for the moulders ; 
and there are two excellent houses for managers, and many 
very good houses for workmen. 

The lower works, till of late, were supplied only with the 
water, which came from the upper works, and this was merely 
a few of the droppings from the east side of the Brahlieve 
inoufitain ; but lately a dam has been made at a considerable 
expense across the Arigna, to wear this river into these 
lower works, and after this the lower works cannot be in want 
of water. 

The droppings from Brahlieve were so far from supplying 
water to the blast furnace, that a double steam engine has 
been erected on Boulton and Watt's construction ; its steam 
cylinder thirty two inches diameter, not cased ; its blowing 
cylinder five feet four inches diameter, to assist the water- 
wheel in dry times. This fire engine has been erected at a great 
expense, and there was a great daily expense in maintaining 
it. It would have been much better, and still it will be pro* 
per to bring the Arigna into the furnace pool, that there may 
be always a sufficiency of water to blow the furnace, with- 
out having occasion to use the fire engine. On the furnace 
bank are three draw- kilns for calcining the iron stone ; the 
surface of the water- lead may be taken on a level with the 
top of these calcining kilns ; may be carried in the ground 
around the west side of the furnace pool, and then along the 
east side of the Brahlieve niountain, till it reach the Arigna, 
across which the dam to be made may be very inconsiderable. 
This level water-lead will serve the double purpose of convey- 
ing materials as well as water to ihe works. Hitherto the 
difficulty of conveying mateiials. to the works has been ex- 
cessive; the colliery is on the eadt side of Brahlieve, two 
miles distant from the works, and about eighty fathoms per- 
pendicularly above them ; and of the different methods they 
tried for bringing home the coals the preferable one was 
found to be on horses' backs. A horse carried three cwt. at 
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a time; he went two rakes in winter»,'aiid three m tiunroer, 
average two and a. half kwda of three cwt« Krenand a half 
cwt. a day, forty-five cwt. a week. In this way the furnace 
would require sixty horses to supply it with coals aloiMe« and 
reckoning each horse and its driver to earn only 0iie..sbiUiQg 
and three-pence a day, the collier's ton of thirty two jcvt 
would cost in leading five shiUings and four-pence. A^d to 
this, when the goods were made, they coiild not be-gp^ UJt the 
principal market, Dublin, under a land carriage bf eigl\|^^r 
miles, which in this country costs one shilling* per. too p^ 
mile, and this amounted to a prohibition, particularly on pig 
iron. 

Till these difficulties were removed, it would have, been 
better not to have erected these works ; and now that xhtsf 
were erected/ it was reckoned expedient, about two years $go, 
to put a temporary stop to them. This stoppage need not be 
long — the Grand Canal Company are obliged, tinder a pepal- 
ty, to join their canal to the Shannon by the end of 1803: 
their nearest junction is at Athlone, fifiy-five miles from Dub- 
lin. From Athlone the navigation up the Shannon to. Arigqa 
is forty miles, thirty- four of which are already passable for 
small craft of ten tons, and it is now under the contemplation 
of Parliament to deepen this part, and to make the remaining 
six miles navigable. In ail 95 miles. 

And reckoning this, even at two-pence per ton per mile, 
the carriage from Arigna to Dublin will be under sixteefn 
shillings a ton ; and when the water-lead firom the Arigna. to 
the furnaQe-bank shall be finished, materials may also be car- 
ried on it for two^pence a ton per mile. 

The coal which they were working on Brahlieve, two miles 
north firom the furnace, was only twenty-seven inches thick 
at the outburst, where they began to it, but, having driven 
eighty yards to the dip of their deepest or water drawing 
pit, it gradually thickened, so that at th^ end of these eighty 
yards it is three feet thick, including one and an half incli 
of black slate. The coal dips into the hill one in twelve^ On 
the other side of the mountain, and about a mile distant, Mr» 
Tennison is working the same seam of coal, dippmg also mto 
the mountain ; it is therefore what is called a swUly or trough 
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coal, and in the swiily the coal will be found to be very flat^ 

and considerably thicker than it is elsewhere. The.Brahlieve 

coal was wrought in the long way ; the colliers :were paid 

from four-pence to six-pence for holing a square yard; but 

latterly they were paid by the collier's ton, from one shilling 

and four-pence to one shilling and ten-pence. 

A collier's ton is thirty- two heaped bushels; each bushel 

eighteen and a half inches diameter, and eight inches deep ; 

weighs, when heaped, one cwt. of coals ; a collier's ton IB 

therefore thirty-two cwt. and say it 

£, $• d* 

cost for holing . . 1 10 

One man employed to break the coals s. d* 

at the wallfaces, at per day .18 

One man for filling ditto . .11 



For five tons • . • 2 9pertonO 6i 

Two boys to draw these from wall- 
faces to barrow-road at eight-pence 
each . . • ,14? St 

Two barrow-men to wheel tliem to 
bottom, at Is. Id, . .22 005 

One pit bottom boy • .08 

One gin boy . . .08 

One banksman . . .11 



For ten collier's tons • . 2 5 3 

Two gin horses belonging to the pro- 
prietor, suppose 3s. a day, each on 
ten tons, , , , 7 

One man constantly employed in 
quarrying freestones for the build- 
ings in the long way of working, 1 4 
One carter to lead these stones o 10 

One cart horse . . .30 



On twenty tons, or two pits work 5 2 3 

Carried forward - - - 



4 2 



4 2 



OacH^^ftr 



Is. U. per day .46 



Ob a Itt oolKen* torn . 10 6 1 



Tifeere wi an expenae of dnnring 
vMcr« ten yards from tbe bottom 
affile pit to tbe upper levd, two 
bocaes, one by n^bt and one by 
day, per wc^ • 22 O 

Two men at Is. li£. per day eadi . 1 2 
TWo boys at 8i£. per day eadi 9 4 



On 120 tons • • 66 6 7 



And tbere waa 8s. BidL a yard for 

making in tbe barroir-road four 
and a balf leet bigb^breast 20 

yards on eadi side— 40 yards, by 

1 ytfd w— 20 coibeis' tons . 2 

UpbfUding gins, gin ropes, slipes, and bar- 
rows, . . . . .008 
Sinking pits and running lerds • .009 



Expense of raising a collier's ton • .060 

Lordsbip pud to Mr. Tennison, tbe ground 
owner, 2f. per too, but no kwdsbip paid to bim 
on iron stone or lime stone, and no ground da- 
mages paid to bim — tbe lease from bim perpe- 
tual • . . • ••020 



Carried forward - . • 8 
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£. 


s. 


d. 





8 








5 


4 



Amount brought forward 

Carriage of a collier's ton from the pits to the 
furnace-bank, as per 5 th of this. 



8«. ^<L per 20 cwt. • . .0134 

So the coals cost, laid on the furnace-bank, 135. 4</. a col- 
lier's ton of 32 cwt. and this coUier'^Jon, when coaked, yielded 
20 cwt. of coaks. The seam yiehied 2-3ds great coal and 
l-3d small, but this small was also coaked, and, when kept 
free of slate, its coak did as well for the furnace as the coak 
of the great coal ; but the expense of coaking it was greater, 
for in place of open hearths it had to be coaked in small ovens, 
each holding a collier's ton. 

The quality of this coal ia much like that of the coal at the 
iron-works in South Wales ; it has little flame and little smoke, 
is ill to kindle^ and burns to a white ash. 

A level was begun to be carried into this colliery from 
the west side of the' Arigna, and about 30 fathoms perpendi- 
cularly above it : this level is within 90 yards of the water 
drawing pit, and it will have 80 yards further to go to be at the 
wall-fiices. It is, however, proper to drive in these 170 yards, 
and to continue italways before the workings. This level is 
5 feet high and 4* feet wide : it was customary to take the 
deeds out of it in boats, and it will be proper also to boat the 
coals out by it. It is about 30 perpendicular fathoms be- 
low the present wall-faces ; so, instead of ginning up the coala 
as formerly, they will be to let down these 30 fathoms by a 
roller and curb, which is a much easier and cheaper opera- 
tion ; but in order to render the level convenient for this pur- 
pose, it ought to be cut one and a half or two feet deeper ; 
the additional expense of this is trifling, where the deeds ar^ 
taken out by boats, and where the prevailing strata of the 
^ mountain are black thill. In this way the expense of bring- 
ing the coals to the furnace-bank will be lessened at least 
S«. 6(/« per collier's ton, viz^ 
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S. 



d. 



Gin horses and boy, . • ^ ^ 

Drawing water, . • • ® « 

The expense of leading the coals from the level s. d. 
mouth to the furnace will be Is. \d, per ton, 
viz. 2d, a ton per mile on the canal— 2 miles 
— — W. a ton of 20 cwt. per collier's ton, O' 6l 

There will be a descent ieom the level's month 
to the let el water lead, of about 30 perpendi- 
cular fathoms, suppose it require as much 
to let the coals down this descent, • . 6{ 
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There will in tliis case be a saving in leading of 
(page 86J . . . • • 4< 3 

Saving per collier's ton, . « • B 6 

And per toi^ of 20 cwt. . • .'35 

And the cost of delivering a ton of 20' cwt. on 

thefurnace-bank will be (page 89) • 4 11 

The ironstone was wrought by. the tenants t and ^unintrj 
people, and led by them to the furqace bank. ibr2^dL per cwt. 
of 1201b. in full of every expense, and they gave! one td the 
score as usual. This amounts to 39. Si/.' for i20:cwt. of 
1121b. 

There will in future be a saving, on the iron^stoner that w^ 
be boated along the water-lead to the calcining lci)n*heads, 
in as much as it is cheaper to carry it in that way than on 
horses* backs. 

The limestone was also carried on horses' backs, and laid 
down on the furnace bank fbr 2s. Q(lr per ,^1. cwU t)f I2(tfb. 
and this is equal to 2s, 2d. for 20 cwt^ of 1 1^;-. .; . 

The pig-iron, which was made at Arigna, was excellent for 
casting, and it ran into as fine goods as finy l^g^iron in Eng- 
land. To make the ton of 20cwt.of it.: 
S{ tons of raw coals were required, the ton be- £: s. d* 

ing 20 cwt. of ll2lb. averd. these at 45. lid. 

a ton, as abovf mentioned, amount to • 1 7 
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£. u d. 



Brang^ Ibrward . .17 

4 of aid tons of raw iroo-stooc were required, 

nd these at Sc Sd. is . 14 8 

25 cwt. of lime-stone was required, this at 2s. 3d. 
the said too, is .027 



Cost of a ton of pig -iroQ in materials, .245 

The price paid in Shropshire to andertakers, who 
calcine the materials, work the furnace and 
the; blowing fire engine, is 7s* a ton of 20 cwt. 
of i^-iron. This will be as chea|^ per* 
fimned at Ar^na, where wages are lower, and 
where there will be only water machinery; 
but call it the same, 7i. English is • 7 7 



The too of pig-iron will then cost at Arigna, 

(IriikJ ' '. . . • • 2 11 10 



or fEngUshJ : . • .280 

Whidi includes every expense except that of 
smaQ coal for calcining iron-stone, for whidb 
purpose the broke of the .great coal is gene- 
rally taken ; but put for this, and for uphold- 
ing the tare and wear of the madiinery, . O 12 O 

Total cost of making a ton of pig-iron, • 3 

The iron produced at Arigna is so soil that, .unless, aone 
of the Diummond ore were mixed with the iron-stone, there 
will probably be a great waste in converting the pig-iron 
into malleable iron. From what was done formerly it was 
said, that 35 cwt. of pig-iron was required for making 20 cwt. 
of rod-iron* Even if this waste cannot be lessened, by usii^ 
a mixture of the Drummond ore, or by using peat earth, with 
which the country abounds, in some part of the r^ning pro- 
cess, still rod-iron could be made to great advanti^ ; but 
until another blast-furnace be erected, for which the lewA 
water-lead will bring a sufficiency of blowing power, there is 
not likely, over what will be required for castings, to be 
much pig-iron to spare for the forge or sliuin^ milL 
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The average produce of the furnace at Arigua is esiimated 
at one thousand tons of pig- iron yearly ; and considering the 
ten shillings « ton duty on iron imported into Ireland, whidi 
duty is to be continued after the Union, a ton of pig-iron at 
Arigna may be valued at JSS sterling. This is a moderate 
price for pig-iron fit for castings ; and as there is already on 
the spot machinery for converting the pig iron^ that may 
not be fit for castings, into bar iron and nail rods, the whole 
of the one thousand tons a year may very well be rated at 
£S a ton ; and when we deduct the £S cost of making a 
ton of pig iron, (page 91) there will remain £5000 a year 
profit of the Arigna works, when only the present furnace is 
employed ; but on erecting another furnace the pr<^t will be 
somewhat more than doubled, as working one furnace is at- 
tended with nearly the same fixed expense as working two. 

The limestone and ironstone at Arigna are of the best 
quality, and inexhaustible. The coal is not yet discovered in 
such plenty ; the thickest seam of it they have yet met with 
is only three feet, and this is on the Brahlieve mountain, on 
which the works are situated. Four square miles of this coal 
have been traced, and, as one square mile of it will supply a 
furnace about five hundred years, there cannot be said to be a 
scarcity. 

But though no seam of coal has yet been discovered thick- 
er than three feet on Brahlieve, or on the adjacent mountain, 
Cockra, to which the canal or water-lead v/ill also reach, it 
is likely thicker seams may be discovered on them; for there 
has been discovered on the neigbouring mountains, at Dow* 
bally, a seam said to be ten feet thick, 

JOHN GRIEVE. 
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Report qf the Arigna Iron WorkSj by Thomas 

Guesty October^ 1 804. 



JL HESE works are situated in the county of Roscommon, 
on the west side of Lough Allen, and within about a mile of 
it ; they are on the west side of the river Arigna, and at the 
south end of the mountain called Brahlieve, agreeable to the 
description I had been given thereof; on which mountain are 
several veins of ironstone already open at the distance of 
about a mile from the works; but the principal veins or strata 
which I saw were by the side of the river, and had been 
lately worked by the inhabitants ; there are three strata of 
ironstone at a place called Altagowlan, on the east side of 
Arigna, that may be worked to advantage, being, as I was 
informed, on the same lordship ; yet, as they lie at the dit. 
tance of about two miles from the works, the expense of car- 
riage will be greater in proportion. There are also other 
strata near the top or south end of the mountain (Prahlieve) 
above the works, and I doubt not but others may be found 
near the works. A very considerable quanti^ of ironstone 
may also be raised at^ the Iron mountain on the east side of 
Lough Allen, (from whence, it seems most probable, the char, 
coal furnace, which has been carried on near Drumshambo, 
must have been supplied) and from the distance, I estimate 
the expense of raising and carriage to Arigna will be about 
Is. 6d' per ton. The ironstone has hitherto been raised 
and delivered at the furnace by the tenants, at 5i. Bd. per 
ton of 20 hundred weight of 1 12 pounds *^ but ^tImqsl «dl viXci^ 
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quantity comes to be wanted, and the consumption regular^ a 
greater quantity of mine works must be opened, levels 
drove, and roads made, the iron-stone will cost nearly dou- 
ble the present price, say 6s. per ton, in a iBhort period of 
time. 

There is only one vein of coal yet found on this moun- 
tain, which has been tried to make iron with, and w:hether 
there is any other or not is yet uncertain ; it has been raised 
at a place called Aughabehe, by means, of jpits witfaoat 'n 
level, some of whidi^are now open, but are so full of water 
as to prevent them from being worked. A level has also 
been drove at a very considerable depUi below the vein, the 
distance of about two hundred yards; this level, it is said, is 
within ninety yards of the water-drawing pit, but, from being 
iD^judiciously done, part of it is &ilen in ; it is at present ftdl of 
water and rubbish, and it is doubtfvd whether it will ever be 
rendered serviceable, iEit least not for many yesars, as, if drove 
to the extent, it would be about seven hundred yards beyond 
the water pit: upon the whole^ it will be necessary to drive a 
new level at a less depth below the vein, so as to strike the. 
vein about eighty yards beyond the present working; which 
will .gain sufficient breadth for the present, and by drivii^ 
the same under the water-drawing pit, and boring from thence 
to the level the water may be let out of the present collieiy, 
and. the old works carried on farther: the expense of driving 
this new level, I estimate to be about 5 or 600^' and, by laying 
dram plates therein, the coal may be brought out without 
the expense of winding up pits. Not having seen any of this 
coal, I can say nothing with respect to its quality ; but^ as an 
indicatioi) of its goodness, I saw son^e good, grey melting iron 
at the works, which was made tlierefrom. Ther0 are also two 
pits lately sunk upon the Brahlieve rihountaini at a 'place 
called th'e Rover; t!ie secotul.pit was sunk upon a fault. The 
vein, when first discovered at the bottom of the pit, was not 
two feet thick, but, on drifting to the deep a few yards^ it in- 
creased to two feet three and a half inches^ which work at 
present yields very little water. This vein may probably turn 
out to be the same as that at Aughab^he/notwitbfitatiding it 
«l present deeps in a conu&vy directicfn. 
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It is adiriseabte to: drive a level to this coal also, as itwould 
be highly iioprudent to hare a work dependant on one level ; 
for, shouM any accident happen by a fall on the road, &c. thci 
whole works may be put to a stand ; when, if there were two 
or three levehi, it may be supplied while the other is repairing^ 
and the. coal may be tlien brought out as, described for the 
Aughabeh^ colliery. With, respect to this coal, about two 
thirds of it .may l)e coked in the open air: but, as the other 
par|; is quite small, it will be necessary to have a quantity of 
ovens to coke it in; and even then this small* coal, being 
mixed with slate, will not beof so good a quality or -so fit for 
the furnace as the other; which I understood was the case 
with Aughabebe coal. I have seee some of the Rover coal 
coked and used in- the cupelo ; it melted the iron very quick 
and well, which I consider is a sjrmptom of its good quality ; 
and, from what I could judge, have little reason to doubt its 
answering the purpose of making iron, especially that part of 
it which can be coked in the open air. The cost of raising 
this coal, and delivering it at the furnace-bank, I estimate at 
6s^4d, per ion. 

The limestone, being at the distance of two miles, has for* 
merly been carried and delivered at the furnace at 2$. S^L 
per toa; the price of carriage of which may probably advance 
as the consuBiption becomes regular and the provender 
scarcer. to keep horses in the winter. Sand lies at a stitt 
greater distance, costs at present 5«. per ton, and will be 8ub«- 
ject to the like inconvenience to get it carried. Having stated 
the situation of the ironstone, coal, limestone, and sand, I have 
now to jsay, that the works consist of a blast furnace, forty^ 
(oar feet high, twelve feet wide on the bosh : the furnace 
bank being nearly level with the bridge-house and tunnel- 
head, the materials have been thrown into the furnace out of 
wheel-harrows; upon which bank there are three kilns for 
calcining the ore previous to its being thrown into the fur. 
nace. The furnace has been blown by an over-shot water, 
wheel, twenty .six feet diameter, and two cast iron cylinders, 
seven feet diameter, worked by cams upon the pistons with 
poisebeams. To the other end of the shaft is fixed the boring- 
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mill. The water hitherto used, being only the droppings 
from Brahlieve mountaiu, having been found insufficient, a dou* 
blc 8teani.cn 7ine has been erected on Bolton and Watt's con* 
structlon, its steam cylinder thirty.two inches diameter, not 
cased, its blowing cylinder five feet four inches, to assist the 
.water-wheel, but, having been injudiciously completed, is 
now quite out of repair, and, the beams being broke, it will re- 
quire a new one before it can again be put to work ; and I ap- 
prehend there must be a new air-pump and condenser, the 
present ones being too small in proportion to the size of the 
cylinder ; and supposing the engine in complete repair, the 
exptnse of coal to work it, oil, hemp, grease, wear and tear, 
and labour, would be excessive. It will therefore be advtsea* 
ble to cut a new level to bring the Arigna water into the fur« 
nace pool, which, by the best information I could get, will 
be more than sufficient to work two furnaces. The expense 
of doing this, I presume, will be about ;£lOOO. The water 
thus brought, by widening the sole of the water-wheel, and 
adding some cog-wheels and a fly thereto, I think may be so 
contrived with the present blowing cylinders, by putting pis- 
ton-rods and casting tops to them ; taking away the poise« 
beams, and working with a crank a double stroke, to blow a 
sufficient quantity of blast for two furnaces; in which case 
three more mine-kilns should be erected, and another fur* 
nace The building of the boring*mill may answer the pur- 
pose for part of the casthouse, and the boring, mill attached to 
some other part of ())e premises. There is also a foundery with 
two cupelos, potting-shops, and warehouses for casting small 
castings ; and in the casthouse there is a crane and an airJTur. 
nace for the purpose of making large castings ; these are to- 
lerably well adapted for carrying on the casting business. 
There is also a horse-mill for grinding clay by the old method 
of stone on edge, and a kiln erected for burning brick. This 
kiln is much too small, and the drying room must be dtered 
into a stove, to make brick in all weathers. 
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IHE LOWER WORKS 

Are, a pond calculated to receive the water from the tail 
X)f the furnace«wheei, below which there is a forge where has 
been a refining hearth worked by an overshot wheel of sixteen 
feet diameter, with three cranks on its axis working three cy- 
linder bellows, each thirty inches in diameter ; where has also 
been a shingling hammer worked by an overshot wheel of 
thirteen feet diameter, four feet eight inches broad, and two 
air furnaces, the one having been used as a pudling.furnace, 
the other as an air^-chaffery, the stacks of which only are re. 
maining. 

A slitting* mill, where has been two overshot water wheels 
of twenty two feet diameter. There is one pair of rolls and 
cutters ; the cog-wheels being made of wood with w(h)dexi 
cogs, from the length of time since they have been worked, 
must be nearly decayed. The water.wheels are all down ex. 
cept one ; and this one, from being exposed to the weather 
and not being used, can be little better, the shafts only ap. 
pearing to be good. ,This forge is ill adapted to the present 
improved method of making bar iron ; as such, very few if 
any of the shafts will come into use. 

There are also some workmen's houses, and two houses 
for agents, the largest of which is too small for a roan who 
has a family, tliere being only two small parlours, a kitchen, 
and three bed.rooms ; the situation thereof is also extremely 
bad ; being built upon a level with the coke.yard, it will be at 
times so annoyed by the smoke from the coke-hearths and 
woiks, that it will be hardly possible to live in it. I would 
therefore recommend a house for the manager of those works 
to be built on the flat meadow on the other side of the ArigJ^^ 
na. The bridge over the river being repaire(\ he would 
then be very near the works; and, by putting the front of^^^the 
house towards the works, he would have a view of what was 
going forward at all times. 

I have now to lake notice of the present buildings, macbi- 

II 



98 



Btrj, clerks' and workmen's houses, Ac* &c. (e&cIusiYe of the 
stock of ironstone, eeal, and limestone and other arUcles^ ar 
tools, &c.) with the valuation thereof; which I set down at 
£20y000« The expense of making it a complete work, 
▼iz. cuttmg the watercourse from the Arigna to the furnace- 
pool, altering the blowing madune, widening die sole of the 
wheel, and puttbg iron ladles on, making and ftung a large 
cog*whed ci iron on the tAnh with two^ odier iron shaiU 
and cog-wheels to work a fiy.wheel, t&nber for fiaming, cast 
iron fbr standards and riders, &c. iron for Mts, widening the 
present wheel-pit, and altering the ftj wheeV-pit, a crank with 
two cast iron lever beams to work the pistons, piston rod» 
(turned), cast iroA tops to tJte present cylinders, with lur- 
boxes and pipes to carry the blast, with pins, bolta, ko 
building three mine-kilns, a new furnace, bridgehouse, coke- 
ovens^ dviving levels to the cdlieries» opening coal and mine 
works, making roads, drilling blocks of Mono to hy the raib 
upon, dram rails, dirams with wrought iron axles and cast iron 
wheels to carry the coal and ironstone to the works ; coke- 
barrows, wheelbarrows, and cast iron Wbeeling.plates, to 
wheel the rubbish from the mine works, colfiers' and minen^ 
tools, tools of all kinds for the fbunderg, fillers, cokers, bar- 
row.fillers, . mine.burners, bridge-stockers, cinder-wheelers, 
&c. &c. with a slock of ironstone, coal, imd limestone U> 
begin, fwc the upper works t 



AND FOR THE^ LOWER WORKS 

Making fiiieriea, pudling-furnaced, bloom-ftimaces, new 
water wlieels, cog-wheels and fly-wheels, beds, standards, 
spindles^ nafts, coupling boxes, different sets of rolls for roL 
ing iro% cast iron pktes fbr the floors, a planishing forge, 
boring-miN and mill for turning rolls, with tools and imple- 
ments for making bar iron, boiler plates, nail rods, or hoops, 
if the iron, on trial, be found to answer for such purposes, 
which, if a little more of the coldshort iron ore can be founds 
I ifiink it may. These expenses, together with a new house 



far the manager^ and an additional quantity of woAmesAi 
lK»uses, wUl coat nearly jf 20,000 more. 

I muat be excused saying any thing respecting the cop- 
aumptioni demand, comreyance, or marlqet ; being a strangei^ 
tfieretOy of which yausay there is plenty of demand, and the 
greater part, if aat all, would be fetched from the works. 
This being premised, I have now to sqr that I have not the 
least doiibt<)fliie wwriks tumjag out Jta a good account, ai 
wiB appear by 4ike following estimatas;; and to convince you 
io£Ae reality thereof I should have no objection to hold a 
fhara in the concern. 

Estimate of maldng a ton of pig and bar iron at Arigna. 

£. s. d. £. $. tU 
S tons of raw coal, at 6s. ^. par ton, .111 8 
4 tons of ironstone, at 6s. per ton, .14 
I ton of limestone, alia, .040 

Working the furnace, calcining, coking, 

Afc. . . . . 10 9 



For timber and wrought iron woilc 

for drams, barrowa, 0ols, nails, steel, 

oil, leather, brass, biac)c-lead, grease, 

sand, day, tcpairs, wear and tear of 

machinery, f^nt, agencies, and other 

incidental f&arges, • ^ 1 5 i 

Ton of pig iron, . -^^-^-^ 4 15 O^ 

M cwt. of pig iron at 95s. to a ton of 

finer^smeta]« • . . 5 14* 

•Refining, . • ^ .036 

Cokes, castings, bar iron for tools, 

wear and t^ar, &c. « . • 10 

.Ton of finer^s metal, ' . 6 7 i 
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£ s* d» £ s, a. 

f^ cwt. of finer'B metal at 6/. 7«. 6^- 

per ton, . . • . 7 16 2 

Puddling, . • , . 12 

Coal, 2 tons, at 6s. ^. . • J2 8 

Wheeling ashes, weighing charges, 
rolling, unloading coal, master pud- 
dler'g wages, bricks, sand, clay, re- 
pairing offices, castings, weighing 
puddledbars, tools, incidental charges, 
and wear and tear . .0192 

Ton of puddled bars, 10 

23i cwt. of puddled bars, at jCIO per 

ton, . . • . 11 15 

Piling and heating, 35. 6^. rolling, 

Ss,6d. . . . .070 

Coal, 25 cwt. at 6s. ^d. per ton, , 7 11 

Repairing furnaces, sand, brick, cast- 
ings, streightcning, weighing bars 
and other labour, wear and tear of 
machinery, grease, and incidental 

expenses, . • • 18 I 

Ton of bar iron, . . 13 8 

I have now to remark (having been told b}' one of the iron 
founders in Dublin) that the price of best foundery dark 
grey iron is now sold sit the works in Scotland at 8/. 5s. per 
ton, ordinary 7/. 5s. aqd bright 6L 5s. from whence the 
founderies in Dublin get supplied ; and supposing the iron 
could not be sold at thp works, } conceive the best method to 
get it to market would be to carry it to Sligo : the expense 
of taking it there, weighing and wharfage, would not exceed 
\5s. per tort. The guide I have for this is as follows : Prior 
to our having a canal made from Merthyr to Cardiff, we wei3 
in the habit pf parrying our iron on horses* backs over the 
hills, being the distance of twenty-four miles, for 1 Ss. per 
ton; and, if I am rightly informed, the distance from Arigna 
to Sligo is pnly eighteen miles ; from whence I apprehend 
^hey may be conveyed to most ports in Ireland as cheap as 
they can frona the worVs m ^covW^. Bvit for the certainty 
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thereof I must leave those to judge, who are better acquaint- 
ed with the situation of the place. Admitting this correct, 
and the two furnaces were to make sixty tons per week, for 
fifly-two weeks would be 3120 tons. The profits arising 
from the works, if the whole were sold in pigs, would be 
as follows: 

Say one half was inferior iron, then there would be 

£ s. 
1560 tons of best grey, at 8/. 5s, per 

ton, • • • . 

1560 do. of inferior, at the medium 

between the two sorts, 6/. I5s, per 

ton, • • • • 



12870 6 



10550 



23400 



Making 3120 tons, at -ti. 15s. per 

ton, • y . j?14820 

Carriage of the above to Sligo, at IBs. 
per • . . • 2340 



If there could be 4 tons per week sold in cast- 
ings, you would have to add a profit of 5l» 
per ton on 208 tons of castings. 

Which would make a yearly profit of 



17160 
6240 



1040 



7280 



If the iron were not to be sold in pigs, then you would 
have to say that 3120 tons of pig iron will produce 1806 tons 
of bar iron at the rate of 35 cwt. of pigs to make a ton of 
bars, agreeable to the before- mentioned estimates. 
Then 1806 tons of bar iron sold at the works at 
17/. 55, (This is the price as reduced by 
Messrs. Blair and Co.) but at the towns on the 
road between Dublin and Arigna the smiths 
pay 24/. per ton, 
Making 1806 tons of bars, at 13/. Ss. per 
ten, . • . . . 



3J 153 10 



Brought over 



24200 8 
6953 2 
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Ctfiied forward 6958 2 

A part of Uus may be rolled into bolts and fire- 
eigbths squares ; you will therefore have to add 
8JL per more for the quantity of iron, which 
may be made of these sizes, sagr 70 tons at • 
40r. • * • . • 140 



If the iron will answer for hoops, I presume 
a large quantity may be sold. The present 
prices of these are 28/. per ton, and it was till 
lately sold at 38/. per ton by the ironmon^ 
gers in Dublin. Say the rolling into hoops 
cost SL. per ton more than bars ; the difference 
between the price of making and the reduced 
price they are now for would be 9/« 12<. per 
ton* 

(These calculations, as far as respect the ma- 
nufacturing, are made according to the price 
of labour given in this country. Therefore so 
much as the price of labour can be reduced 
at Arigna, it will increase theprofits.) 
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If the sudden fall of bars, which had taken 
place by Messrs. Blair and Co. should not be 
likely to continue, then the extra price, which 
it can be sold for, will be to be added to the 
calculations, viz. 

Suppose bar iron to be sdd at the works at 20/. 
per ton, the usual price it is sold at in Dub- 
lin, then the profit on 1806 tons at 6/. Vh* 
per ton will be - • • • 11919 12 

THOMAS GUEST, 

D&ivlais Iron Worhs^ 

GlanmorgatufUre, 
March 1st, 1805. 



APPENDIX, No. III. 



GLOSSARY. 



J.T has frequently been objected to works of science, that 
the generality of readers are supposed to posssess a certain 
portion of knowledge, particularly of the first principles and 
technical terms, which are by much the most di£EU:ult to ac-. 
qiiire, and of which, in most cases, they are perfectly ignorant. 

As this work is intended to instruct persons unacquainted 
with the sciences of Mineralogy and Geology, technical 
terms have been avoided, as far as was consistent with clear- 
ness and brevity of description ; still many have necessarily 
been inserted. To explain them the following Glossary has 
been formed, which it is hoped will prove useful and satisfac- 
tory to general readers. 

ARCH1TE. — A fossil bivalve shell, with equal valves; the 
name is derived from the peculiar form of the joint, which 
presents a hollow somewhat resembling the interior of a 
boat. 

BEDS. — The rocks, that occur near the surface of the 
earth, are usually divided into parallel layers, which are easily 
separable from each other ; the substance of each layer being 
perfectly distinct, and frequently composed of a difierent 
substance from those, which lie either above or below it; these 
layers are called beds. Thus a layer or bed of coal usually, 
rests on a bed of fire clay, and is covered by a bed of sand- 
stone or slate clay. 
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CH AMITE. — A fossil bivalve shell: it occurs petrified 
in grcut abundance in the great limestone district of Ireland. 

CALCAREOUS SPAR— or spar of lime, is Hme in a 
crystalline form ; this substance is composed of nearly equal 
portions of pure limestone and carbonic acid. 

CLAY SLATE — Is a simple rock of the primary class, 
usually of a greyish blue colour ; it is easily divisible into 
thin flakes; with the finer varieties of it the roofi of our 
houses are covered. 

COPPER PYRITES— is the metal of copper combined 
with sulphur ; it usually exhibits a bnght yellow colour, and 
strong metallic lustre. 

CROP OR OUTGOING— is that part of a bed of coal 
or other substance, which appears at the surface. 

CRYSTALLINE STRUCTURE— -When a rock is com- 

posed of an aggregation of crystals, either of the same or 

different mineral substances, it is said to have a crystalline 
structure. 

DIP. — The beds or layers of rocks, that occur near the 
surface of the earth, are rarely found either in a true hori- 
2ontal or vertical position. They usually incline more or less 
from the horizon. Tliis inclination is called the dip. If the 
inclination be towards the north, it is called a north dip ; if to 
the south, a south dip, &c. 

FAULT.— Fault is a general term given by coal mmers to 
any irregularity, that is observed in the strata. 

Faults may be divided into two classes, slips, and undula* 
tions in the strata. 

Slips are those disturbances, which have apparently taken 
place by the slipping or falling down of one part of the 
strata to a lower level, leaving the other in its original po- 
sition. The quantity of the depression varies from a few- 
inches to many hundred feet« 

Undulation. — ^When the strata, from being perfectly regu- 
lar, and dipping to the south or any other part of the com- 
pass, suddenly change their inclination and rise in an opposite 
direction, and again as suddenly descend, and continue in 
^heir first inclination, they are said to undulate. 



105 



F£LD SPAR.-'Feld si>ar is a simple mineral substance 
of a white or greyish white colour ; its fhtcture is foliated in 
every direction^ and it breaks into rhomboidal fragments. 
Feld spar is one of the essential components of granite. 

FLO£TZ--means flat or horizontal; this name has been 
given to the class called secondary rocks, from their being 
generally found in a flat or horizontal position* 

The celebrated Professor Werner of Freyberg, and his pu. 
pils, have classed the rocks, which compose the surface of the 
earth, into three principal divisions, which have been named 
primitive transition, and secondary, or floetz. Primitive 
rocks are stratified vertically, or approaching to vertical ; their 
average inclination may be about sixty degrees from the hori- 
zon. Their internal structure is for the most part crystal- 
line, apd they rarely, and until lately were never known to 
contain any mechanically formed deposits. 

The stratification of transition rocks resembles that of the 
primitive, upon which they rest. They contain not only me- 
chanically formed deposits, as solid fragments ; but organic 
remains of marine shells are sometimes found in rocks belong- 
ing to this class. 

Transition rocks are intermediate between primitive and 
secondary, and they partake of the characters of both. The 
name was given by Professor Werner, who supposes them to 
have been formed during the passage and transition from its 
chaotic to its habitable state ; but from its theoretical origin 
this appellation has been much objected to. 

Secondary, or floetz rocks, are for the most part stratified 
horizontally, and they rarely exceed an angle of 45 degrees 
from the horizon ; they rest upon transition rocks, and, when 
this class is wanting, which frequently happens, they rest upon 
primitive rocks. , 

Secondary or floetz rocks are chiefly composed of mecha* 
nically formed deposits. 

FIRST FLOETZ SANDSTONE.— This rock is consi- 
dered the oldest, that is, the first deposite of the secondary 
or horizontally stratified class. 
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FIRST FLOETZ LIMESTONE— rests upon the first 
floetz sandstone ; it is considered the first or oldest rock of 
the secondary limestone species. 

GNEISS. — The second rock of the primary class ; its com- 
ponent parts are similar to granite ; the difference between 
them consists in the arrangement of the mica in a particular 
direction, which is not the case in granite. 

GRANITE — ^is a rock composed of an a^regation of crys- 
tals of three simple minerals, quartz, feld.spar, and mica ; it 
is one of the primary rocks, and, from its being generally 
found beneath all others, it k classed as the first of the pri- 
mary rocks. 

GRAYWACKE— is a rock composed of an aggregation 
of grains, or rounded fragments generally of quartz, cement- 
ed by a paste of clay slate ; it is the principal member of the 
transition class of rocks. The name is derived from a German 
word signifying rubblestone* 

HORNBLENDE ROCK— is a greenish or blackish green 
rock, composed of an aggregation of crystals of the mineral 
called hornblende. 

HORNBLENDE SLATE--is similar in composition to 
hornblende rock, but the crystals are smaller ; the structure 
is slaty. 

HURRYING ROADS— are passages left in a colliery, 
through which coals are drawn to the bottom of the coal 
pit. 

INFLAMMABLE COAL— is distinguished from carbo- 
naceous or non-flaming coal by its blazing quality ; it is com- 
posed of carbon or charcoal and bitumen. 

IN SITU-^in its native bed. 

LYDIAN STONE — is a black, and sometimes greyish 

mineral, of the nature of flint; it is frequently igund in round- 

. ed nodules, and sometimes in irregular beds, int^stratified 

with the first floetz limestone* This substance is frequently 

called basanite and touchstone. 

MADREPORE— is a petrifaction of the coralline i^ecies ; 
it occurs in great abundance in limestone rocks^ 

MICA — is a simple mineral o£ the argillaceous genus; it 
exhibits a strong melalKclu&ice) and is easily separable into 
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thin elastic plates. The name is derived from the Latin word 
micare, to shine. 

MICA SLATE*— tt a stratified schistose rock of the pri« 
mary class ; it is composed of quartz and roica« 

NON-FLAMING COAL— is a simple mineral substance, 
composed of from 90 to 96 per cent, of pure carbon or char- 
coal, and from 4 to 10 per cent, of ashes ; it is distinguished 
from inflammable coal by its containing no bitumen ; it bums 
without flame or smoke. 

OUTGOING.— See Crop. 

PRIMARY ROCKS.— See Floetz. 

QUARTZ — ^is a simple mineral of the siliceous genus ; it 
is found crystallized in the form of a six-sided prism, ter- 
minated by a six-sided pyramid at both ends, corresponding 
with the planes of the prism ; but it is rare to find more than 
the prism and one pyramid perfect. 

QUARTZ ROCK — is a rock of the primary class, com- 
posed of an aggregation of grains or imperfect crystals of 
quartz. 

ROCK CRYSTAL — is a transparent variety of quartz. 
The composition and crystallization are similar. 

SANDSTONE — is a rock composed of a granular aggre. 
gation of particles, or rounded fragments of quartz or sili- 
ceous sand, cemented by a calcareous, argillaceous^ or ferrugi- 
nous paste. 

SANDSTONE SLATE— is a rock, which frequently oc- 
curs in the coal formation, interstratified with sandstone and 
slate clay ; it partakes of the character of both those rocks. 

SERPENTINE — is a simple rock of the magnesian genus 
and primary class. The name is derived from its varied hues, 
and the silky and serpentine appearance of the asbestos 
veins> by which it is frequently traversed. 

SLATE CLAY — is a rock belonging to the secondary or 
floetz class ; it occurs in great abundance in the coal forma- 
tion ; it is usually of a bluish black colour, which graduates 
into grey. By exposure to the atmosphere it quickly disin- 
tegrates, and becomes a tenacious clay. 

SLIP.— See Fault. 
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STEATITE — IB a simple mineral substance of the ma^ 
Aesian genus ; it is easily distinguished by. its soapy feel; 
when free from iron, this substance is of great value as an 
ingredient in the manufacture of porcelain, 

STRATIFICATl6N.-.See Beds. 

SULPHUR PYRITES— is a simple mineral substance of 
a bright yellowish white colour, and strong metallic lustre ; 
it b composed of sulphur and iron. 

SULPHURET OF LEAD^or common galena, is a mme. 
ra substance composed of lead combined with sulphur. Lead 
ore, as it occurs in mines, is usually found in this slate. 

SYENITE— *is a rock of the primary class, composed of 
feldspar and hornblende ; the name is derived from the town 
of Siena, at the cataracts of the Nile, where this rock occun 
in great abimdance* 

TRANSITION ROCKS.— Sec Hoetz. 

UNDULATION.— .See Fault. 

VEIN— -among miners is the mineral repository, in which the 
ore of any metal is found ; but veins are sometimes composed 
of rock, and contain no metallic substance. 






FINIS. 






